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• EXECUTIVE SUMMARY 

• 

• 

In order to assess the potential biological impacts of lead and PCB contamination in sediment and soil 
resulting from previous activities at the Matteo Iron and Metals site (Site), The Louis Berger Group, Inc. 
(Berger) conducted studies of the aquatic habitats and biotic communities within and adjacent to the Site 
in the summer of 2003. Specific studies included water and sediment quality investigations, sediment 
toxicity assessments, fish and benthic macroinvertebrate community assessments, and tissue contaminant 
sampling on earthworms, fish, shellfish, and wetland plants. The results of the biological tests were used 
to assess the bioavailability of contaminants to wildlife and humans and will support remedial action 
decisions. 

Ten aquatic sampling stations were established in the study area, four of which were located adjac~nt to 
the Site (Site stations 3, 4, 5 & 6) while the remaining six stations intended as reference stations 
(reference stations 1, 2, 7, 8, 9 & 10), were located upstream and downstream of the Site in Hessian Run 
and Woodbury Creek. The dissolved oxygen levels and pH of surface water at Site stations in Hessian 
Run met the state criteria for FW2 waters. Concentrations of total recoverable lead in water at all Site 
stations were below the acute aquatic life protection standard, but three of the four Site stations (3, 5, and 
6) exceeded the chronic aquatic life protection criteria. Sediment sampling revealed that concentrations 
of lead in sediments at all Site stations were greater than lead concentrations at all reference stations. 
Sediment lead concentrations exceeded the Lowest Effects Level of 31 ppm (LEL) at all Site stations, and 
lead concentrations at three of four Site stations (3, 4, and 6) also exceeded the Severe Effects Level of 
250 ppm (SEL). While lead concentrations at Station 6 only slightly exceeded the SEL, lead 
concentrations recorded at stations 3 and 4, respectively, greatly exceeded the SEL. Based on results 
presented in the recent Remedial Investigation Report (RIR- Berger, 2004), the locations of Stations 3 
and 4 coincide with those of the heaviest concentrations of lead bearing battery casings previously 
deposited along the Hessian Run shoreline. Concentrations of Aroclor 1254 and Aroclor 1260 detected at 
all four Site stations exceeded the LEL, but did not exceed the SEL. Concentrations of these two PCB 
congeners at Site station 4 were approximately ten times higher than concentrations detected at all other 
stations. Additionally; Site station 4 contained another PCB congener, Aroclor 1242, that was not 
detected at any other station in the study area. 

Sediment toxicity at the ten aquatic sampling stations was investigated through acute exposure 
experiments using amphipods and larval midges as test organisms, with mortality and growth as measures 
of toxicity. In the amp hi pod testing, sediment from Site station 4 resulted in 100% mortality of test 
organisms, while Site Station 6 had significantly less test organism survival than the control (known 
environmental quality) sediment. Survival and growth at the other two Site stations (3 and 5) were not 
significantly different than survival in the control sediment. In the midge testing, sediment fi·om Site 
station 4 again resulted in 100% mortality of test organisms, while the other three Site stations had 
significantly lower test organism survival than the control sediment. In both the amphipod and midge 
testing, several of the reference sites also had significantly lower survival than the control sediment. 

Sediment toxicity was also investigated through a chronic exposure experiment lasting 65 days that used 
midges as test organisms, with the emergence of adult flies as the measure of toxicity. Significantly less 
emergence occurred at three of the four Site stations than the reference stations. Site station 3 also had a 
significantly greater number of days before first emergence than the reference stations. 

The finfish community assessment compared species richness, diversity, and trophic composition at Site 
stations to reference stations. Only four species were caught at the Site stations, while twelve species 
were caught at the reference stations. Mean fish diversity at the four Site stations was considerably lower 
than at the six reference stations upstream and downstream in Hessian Run and in Woodbury Creek. The 
fish communities at the Site stations consisted almost entirely of omnivores, whereas fish communities at 
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the·reference stations, while also primarily composed o£ omnivores, had a greater percentage o£ water
column feeders and top carnivores. In addition, three species not encountered in a 1977 fish survey o£the 
study area (Hastings and Good, 1977) were caught during this study. 

The benthic macroinvertebrate community assessment compared species richness, diversity, trophic 
composition, and pollution tolerance at Site stations to reference stations. Five taxa were collected at the 
Site stations, while nine taxa were collected at the reference stations. Mean taxa diversity o£ the Site 
stations was slightly lower than that o£ the reference stations. The benthic macroinvertebrate 
communities at Site stations and reference stations consisted almost entirely o£ deposit feeders, with few 
filter feeders or carnivores. Benthic taxa at the reference stations were primarily pollution-tolerant, but 
some moderately tolerant and sensitive taxa were present, while the Site stations consisted entirely o£ 
pollution-tolerant organisms. 

Similar concentrations o£ lead were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations. PCBs were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations at similar concentrations. Concentrations o£ lead detected in the wetland plants 
spatterdock and wild rice at Site stations were considerably higher that those o£ the Woodbury Creek 
reference stations. Concentrations o£ two PCB congeners detected in these plant species at the Site 
stations were also considerably higher than at the reference stations. In earthworm tissue, lead 
concentrations at Site stations were over ten times greater than at the reference station. Concentrations o£ 
the two PCB congeners detected in earthworms at Site stations were eight times higher than at the 
reference station. 

Twelve finfish species were caught in the study area. Aquatic invertebrate species observed in the study 
area include the nine benthic macroinvertebrates collected during the community assessment, as well as 
crayfish. The painted turtle, mud turtle, and snapping turtle were also observed in the study area. 
Dabbling waterfowl observed in the study area included ducks and Canada geese. Piscivorous birds 
observed in the study area included the Great Egret, Osprey, Common Tern, and Cormorant. This 
diversity o£ species represents a variety o£ pathways through which wildlife and humans can become 
exposed to lead and PCBs present at the Site . 

ii 
11 
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1.0 INTRODUCTION 

The Louis Berger Group, Inc. (Berger) has been contracted by the New Jersey Department of 
Environmental Protection (NJDEP) to perform site specific Remedial Investigations (RI) and Remedial 
Action Evaluations (RAS) at multiple sites throughout the state. As part of this contract, Berger 
conducted an Aquatic Biota Study (ABS) of the Matteo Iron and Metals site (Site) located in West 
Deptford, New Jersey (Figure 1 ). 

In August and September 2003, Berger conducted studies of the aquatic habitats and biotic communities 
within and adjacent to the Site in order to assess the potential biological impacts of known on-site 
contamination. The contaminants of concern, as identified in the Remedial Investigation Report (May 
2001), are lead (Ph) and PCBs. Based on a meeting with NJDEP representatives on March 14,2001, and 
a Memorandum provided by the NJDEP dated November 9, 2001, these studies consisted of the following 
components: 

• Sediment toxicity testing 
• Water quality testing 
• Assessment of resident benthic macro invertebrate and fish communities, and 
• Fish, plant, and benthic macroinvertebrate tissue analysis. 

Results. of the above biological tests may be used to support the remedial decisions beyond source 
removal and removal of severely contaminated sediments. If residual sediment contamination is found 
not to be bioavailable and risk to the aquatic biota is not indicated, further remediation of sediments may 
not be warranted; if bioavailability and risk are indicated, the decision for remedial action could be 
supported and determination of risk-based remedial goals will be facilitated by the results of the study. 

1.1 Study Area Description 

The Site is situated at the confluence of Woodbury Creek and Hessian Run, which experience diurnal 
tides. Tidal fluctuations range from approximately 5.4 feet at neap tides to approximately 6 feet at spring 
tides. Tidal currents are strong in the vicinity of Woodbury Creek and Hessian Run, however, there is no 
data reported on tidal current velocities. At low tide, Woodbury Creek is approximately 10 feet deep, 
whereas Hessian Run is reduced to a narrow stream less than a foot deep. Both Woodbury Creek and 
Hessian Run are classif1ed as FW-2NT/SE2 waterways in which there may be a fresh water/salt water 
interface, however, salinity measurements taken during the Remedial Investigation averaged 0.01 parts 
per thousand, indicating a strictly freshwater habitat. 

Figure 1 presents the location of sampling stations within the study area. Berger, in consultation with 
NJDEP, established seven sampling stations in Hessian Run and three stations in Woodbury Creek for 
sediment and water sampling, and biological community assessments. All ten stations are tidally 
influenced. Stations 3, 4, 5, and 6 (Site stations) in Hessian Run are adjacent to the Site upland areas 
where previous sampling revealed high soil concentrations of lead. In addition, three upland tissue 
sampling stations (4E, 4.5E, and 5E) were established on-Site, and one upland tissue sampling station was 
established off-Site (8E). 

1.2 Sampling Overview 

Table 1 presents a summary of parameters investigated at each station. Since several different types of 
samples were taken at each station for this study, a station was comprised of a transect from the high tide 
line to mid-channel. Specific sampling locations along transects for each sample type are described in 

1-1 



• 

• 

• 

The Louis Berger Group, Inc . Final Aquatic Biota Study Report - Matteo Iron and Metals, West Deptford, NJ 

each respective section below. The geographic positions of< each station were collected using a Trimble 
XRS Global Positioning System (GPS). 

Sampling and investigation activities were performed in accordance with the New Jersey Technical 
Requirements For Site Remediation, (NJDEP, 1997), the New Jersey Field Sampling Procedures Manual 
(NJDEP, 1992); Guidance for Sediment Quality Evaluations (NJDEP, 1998), and where applicable, other 
relevant or appropriate United States Environmental Protection Agency (USEP A) regulations and 
guidance for conducting investigations at uncontrolled hazardous contamination sites . 

1-2 
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• Table 1. Aquatic Biota Study sampling summary. 

Fish and Sediment Tissue Contaminant Analysis 
Station Benthic Chemistry Water 

Community and Quality Benthic Fish Plant Earthworm 
Assessment Toxicity Invertebrate 

1* X X X 
2* X X X 
3 X X X X X 
4 X X X X X X 
5 X X X X X X 
6 X X X X 
7* X X X 
8* X X X X X X 
9* X X X X X X 
10* X X X X X X 
4E X 

4_5E X 
5E X 
BE* X 

* Intended as reference stations 

• 

• 
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2.0 WATER AND SEDIMENT QUALITY 

2.1 Water Quality 

2.1.1 Methods 

Water quality samples and in-situ measurements were collected at all 10 stations on August 18 and 19 at 
high tide within the approximate quarter channel nearest the site. Surface water samples were collected 
using Kemmerer samplers, and were analyzed for lead, total hardness, and pH. In-situ parameters 
including temperature, salinity, conductivity, and dissolved oxygen were collected at each station using a 
YSI 610DM/6820 Environmental Monitoring System (EMS) data logger. Detailed field notes including 
time of day and tidal condition were recorded. 

2.1.2 Results 

Table 2 presents lead concentration, total hardness and pH of water samples in the study area. Sample 
IDs ending in "D" indicate filtered water samples in which the lead concentrations shown are for 
dissolved lead. Table 3 presents the in-situ water quality data for the study area . 

. 
Figure 2. Water quality sampling in Woodbury Creek . 

2-1 
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Table 2. Lead concentration, tota I h d d H f ar ness an pJ 0 water sam pies m t h d e stu 1y area. 

Table 3. In-

pH Total 
Acute Chronic 

Sample Lead Lead Lead 
Station 10 (Std. Hardness (ppb) Criterion* Criterion* 

Units) (ppm) (ppb) {ppb) 

1 SW1 7.2 228 1.3 u 156.4 6.1 

2 SW2 7.2 176 5.6 118.8 4.6 

SW2D NA NA 2.8U NA NA 
3 SW3 7.3 160 8.9 107.3 4.2 

SW3D NA NA 2.8U NA NA 
4 SW4 7.2 228 4.0 156.4 6.1 

SW4D NA NA 2.8U NA NA 
5 SW5 7.3 100 5.9 64.6 2.5 

SW5D NA NA 2.8U NA NA 
6 SW6 7.3 132 19.5 87.3 3.4 

SW6D NA NA 2.8U NA NA 
7 SW7 7.2 136 3.4 90.1 3.5 

SW7D NA NA 2.8U NA NA 
8 SW8 7.2 116 3.2 75.9 3.0 

SW8D NA NA 2.8U NA NA 
9 SW9 7.3 108 2.8U 70.2 2.7 

SW9D NA NA 2.8U NA NA 
9 SWDUP 7.3 112 2.8U 73.0 2.8 

SWDUPD NA NA 2.8U NA NA 
10 SW10 7.2 76 5.0 47.8 1.9 

SW10D NA NA 2.8U NA NA 
ppm= parts per million (milligrams/ liter); ppb =parts per billion (micrograms/liter) 

U = not detected above the sample quantitation limit (SQL) 

NA =Not analyzed 

*Corrected for total hardness 

Bolded values indicate positive detections 

Italicized values indicate exceedances of acute or chronic criteria 

situ water quality data for the study area. 

Temperature Salinity Conductivity Dissolved 
Station Oxygen {oC) (ppt) (mS/cm) {mg/L) 

1 27.7 0.11 0.254 5.78 
2 27.1 0.11 0.237 5.90 
3 26.9 0.11 0.233 6.03 
4 27.7 0.11 0.247 5.64 
5 26.9 0.11 0.236 6.01 
6 26.7 0.11 0.238 6.11 
7 25.5 0.10 0.223 4.27 
8 25.9 0.10 0.225 4.63 
9 25.0 0.10 0.221 3.20 
10 25.3 0.10 0.220 4.28 

2-2 
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The surface water at all ten stations fell within the FW2 pH criteria of 6.5 to 8.5. Dissolved lead was not 
detected in any of the filtered samples, but lead (total recoverable) was detected in unfiltered samples 
from most stations. Lead concentrations were corrected for total hardness and acute and chronic aquatic 
life protection criteria were calculated for each sample. No station exceeded the acute life protection 
standard, but Stations 2, 3, 5, 6, 8, and 10 exceeded the chronic aquatic life protection criteria. Dissolved 
oxygen levels at all stations met the minimum NJDEP concentrations for FW2 waters of 4.0 mg/L, except 
Station 9 which is located off-Site. 

2.2 Sediment Quality 

2.2.1 Methods 

Berger collected surface sediment samples (0- 6" below ground surface) from the seven stations within 
the mudflats and various wetland habitats of Hessian Run and the three stations in Woodbury Creek for 
the range of lead and PCB concentrations that would remain outside of the remedial footprint. Sediment 
samples were taken from the mid-tide level at each station at low tide. 

2.2.2 Results 

Sediment chemistry and contaminant concentrations appear in Table 4 . 

Figure 3. Sediment collection in Hessian Run . 

2-3 
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T bl 4 S d" h . t a e e I.IDent c emts try an d t con amman t 
Sediment 

pH 
Total 

Sample Organic 
Station ID (Std. 

Carbon 
Lead 

Units) (ppm) 

1 SED1 6.4 101,200 217 

2 SED2 6.6 55,800 175 

3 SED3 6.8 77,000 19,600 

4 SED4 6.6 151,700 2,200 

5 SED5 6.6 70,600 248 

6 SED6 6.4 155,800 349 

7 SED? 6.0 31,400 168 

8 SED8 5.2 18,300 70 

9 SED9 6.9 25,200 96.1 

9 SEDDUP 6.6 40,800 107 

10 SED10 6.2 29,700 88 
Lowest Effects Levels* NA NA 31 

(LEL), in ppm 
Severe Effects Levels* NA NA 250 (SEL), in ppm 

U = not detected above the sample quant1tat10n hm1t (SQL) 
J = estimated concentration 

Bolded values indicate positive detections 

t ti concen ra ODS. 

Contaminants (ppm) 

Aroclor Aroclor Aroclor Aroclor Aroclor 
1016 1221 1232 1242 1248 

0.05U 0.05U 0.05U 0.05U 0.05U 

0.04U 0.04U 0.04U 0.04U 0.04U 

0.11U 0.11U 0.11U 0.11 U 0.11U 

1.40U 1.40U 1.40U 7J 1.40U 

0.10U 0.10U 0.10U 0.10U 0.10U 

0.083U 0.083U 0.083U 0.083U 0.083U 

0.071U 0.071U 0.071U 0.071U 0.19J 

0.032U 0.032U 0.032U 0.032U 0.032U 

0.052U 0.052U 0.052U 0.052U 0.077 

0.044U 0.044U 0.044U 0.044U 0.094J 

0.03U 0.03U 0.03U 0.03U 0.03U 

0.007 NA NA NA 0.030 

53 NA NA NA 150 

*LELand SEL values from NJDEP's Guidance For Sediment Quality Evaluations ( 1998) 

Aroclor Aroclor 
1254 1260 

0.15J 0.15 

0.2 0.14 

0.39 0.23 

10 18 

1.2 0.44 

0.3 0.11 

0.66J 0.38 

0.032U 0.032U 

0.16J 0.089J 

0.1BJ 0.1 2J 

0.03U 0.03U 

0.060 0.005 

34 24 

Sediment lead concentrations at the reference stations ( 1, 2, 7, 8, 9, and 1 0) ranged from 70 to 217 ppm 
while concentrations at the Site stations (3, 4, 5 & 6) ranged from 248 to 19,600 ppm (see Figure 4). 
Aroclor 1242 was detected at Station 4, while Aroclor 1248 was detected at Stations 7 and 9. 
Concentrations of Aroclor 1254 and 1260 were detected at all stations except 8 and 10 (see Figure 5). At 
Station 4, concentrations of Aroclor 1242, 1254, and 1260 ranged from 7 to 18 ppm. Concentrations of 
Aroclor 1242, 1248, 1254, and 1260 detected at all other stations ranged from 0.077 to 1.2 ppm. 

Sediment samples were compared to the Lowest Effect Level (LEL) and Severe Effects Level (SEL) 
Sediment Quality Criteria (SQC) (NJDEP, 1998). The LEL is the concentration at which adverse benthic 
impacts are found in approximately 10% of studies. NJDEP has determined that the LEL provides the 
most accurate screening criteria to evaluate sediment contaminants of concern. The LEL values are not 
cleanup standards, but screening guidelines for use in the Baseline Ecological Evaluation. An exceedance 
indicates a potential risk to the benthic community. The SEL indicates severe benthic impacts in 95% of 
studies. The SEL is provided for information purposes; NJDEP does not use the SEL as a screening 
criteria. These criteria were developed based on benthic community studies of sediment samples and do 
not directly address biomagnification (food chain toxicity) to birds and mammals. However, values found 
to be protective of the food chain are generally similar (within an order of magnitude) to LEL values. 
Lead concentrations exceeded the LEL at all ten stations, and lead concentrations at Stations 3, 4, and 6, 
also exceeded the SEL. While lead concentrations at Station 6 (349 ppm) only slightly exceeded the 250 
ppm SEL, lead concentrations of 19,600 and 2,200 ppm recorded at Stations 3 and 4, respectively, greatly 
exceeded the 250 ppm SEL. Based on results presented in the recent Remedial Investigation Report (RIR. 
- Berger, 2004), the locations of stations 3 and 4 coincide with those of the heaviest concentrations of 
lead bearing battery casings previously deposited along the Hessian Run shoreline (see Figure 20 at the 
end of this report). Concentrations of Aroclor 1248, Aroclor 1254, and Aroclor 1260 detected at stations 
in the study area all exceeded the LEL, but none exceeded the SEL. 

2-4 
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• Sediment Lead Concentrations 
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• Figure 4. Sediment lead concentrations within study area . 
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Figure 5. Sediment PCB concentrations within the study area . 
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3.0 SEDIMENT TOXICITY TESTING 

Two gallons ofi surface sediment (0 - 6" below ground surface) were collected from all ten aquatic 
stations in the study area for sediment toxicity testing. These sediment samples were taken at the same 
times and locations as the sediment samples collected for the sediment quality investigation discussed 
above. Sediment toxicity was investigated by conducting survival and growth testing on t~o test 
organisms, the midge Chironomus tentans, and the amphipod Hyalella azteca, and by conducting growth 
endpoint (emergence) testing on C. ten tans. 

Data analysis was performed following procedures published by the USEPA (2000) using the Toxstat 
(1994) data analysis software. All data were transformed by arcsine squareroot and then tested for 
normality using the Shapiro-Wilk's test or the Chi-Square test and for homogeneity ofi variance using 
Bartlett's test, as appropriate. Analysis ofi variance (ANOVA) followed by Dunnett's a posteriori 
pairwise comparisons or Steel's Many-One Rank test, as appropriate, to evaluate differences between site 
samples and the control sample. 

3.1 Acute Testing- Effects on Survival and Growth 

3.1.1 Hyalella azteca 

The sediment samples from the study area were evaluated for toxicity using a 28-day solid phase 
exposure with the amphipod Hyalella azteca. The sediment exposure series consisted ofi sediment 
samples from each ofi the ten stations in the study area and one ofi control sediment ofi known 
environmental quality (Spruce Run Reservoir). The endpoints used for determination ofian impact in the 
amphipod exposures were mortality, measured as mean survival, and growth, measured as mean dry 
weight. 

For each station, five replicate test chambers were filled with sediment over which test water was poured. 
The exposure period began by placing 10 randomly selected test organisms into each chamber. 
Observations were made and recorded for each chamber each day during the exposure period to assess 
organism health. Observations included the number ofi organisms dead, swimming, on the surface ofi the 
sediment, or on the surface ofi the water. At the end ofi the 28-day exposure, the sediment was carefully 
sorted and the surviving test organisms removed for live count verification and weight determination. 
The full details ofi this test, including raw data and statistical analysis, are provided in Appendix A 

The data were found to be normally distributed. Data were also tested for homogeneity ofivariances using 
Bartlett's test, and f01md to be homogeneous. It was therefore determined that parametric analyses were 
appropriate, and ANOVA followed by Dunnett's pairwise comparisons were used to determine 
differences between survival and growth ofi organisms in all samples and the control sample. 

Effects on Survival 

Results from the analysis, which compared survival in all samples with survival ofi organisms exposed to 
the control sample, are presented in Table 5. Samples from Station 4 caused 100% mortality and were 
eliminated from the analysis. Samples from stations 1, 2, 3, 5 and 8 did not produce mortality statistically 
different from the control exposure. Amp hi pods exposed to samples from stations 6,. 7, 9 and 10 had 
significantly lower survival than those exposed to the control treatment, and were not included in the 
weight comparisons. 
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• Table 5. Percent survival of H. azteca by replicate chamber and survival comparison with control 

• 

• 

No No Yes No Yes Yes No Yes Yes 

Effects on Growth 

Results from the analysis which compared mean dry weights for stations 1 , 2, 3, 5 and 8 to the control 
sample are presented in Table 6. Of the five stations that did not exhibit excessive mortality compared to 
the control sample, stations 1 , 2, 3 and 5 did not have mean dry weights significantly different from the 
control exposure. Only Station 8 was found to have significantly less average dry weight than the control 
exposure . 

Table 6. Mean dry weight (mg) of H. azteca by replicate chamber and growth comparison with 
control sample. · 

0.076 0.093 0.081 . 0.073 0.075 0.057 

No No No No Yes 

3.1.2 Chironomus tentans 

The sediment samples fi·om the site were also evaluated for toxicity using a 20-day solid phase exposure 
with the midge Chironomus tentans. Like the amphipod tests, the sediment exposure series consisted of 
sediment samples from each of the ten stations in the study area and one of control sediment of known 
environmental quality (Spruce Run Reservoir). The endpoints used for determination of an impact in the 
midge exposures were mortality, measured as mean survival, and growth, measured as mean dry weight. 
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The test chambers were prepared the same as for the amp hi pod tests, and the number of replicate samples 
was the same, but for the midge, 12 individuals were placed into each chamber. Observations were made 
and recorded for each chamber each day during the exposure period to assess organism health. 
Observations included the munber o£ organisms dead, swimming, on the surface o£ the sediment, or on 
the surface of the water. At the end of the 20-day exposure, the sediment was carefully sorted and the 
surviving test organisms removed for live cormt verification and weight determination. The full details of 
this test, including raw data and statistical analysis, appear in Appendix B. 

The data were found to be normally distributed. Data were also tested for homogeneity of variances using 
Bartlett's test, and found to be homogeneous. It was therefore determined that parametric analyses were 
appropriate, and ANOV A followed by Dunnett's pairwise comparisons were used to determine 
differences between survival and growth o£ organisms in all samples and the control sample. 

Effects on Survival 

Resuhs from the analysis which compared survival in all samples with survival o£ organisms exposed to 
the control sample are presented in Table 7. Once again, samples from Station 4 caused 1 00% mortality 
and were eliminated from analysis. Samples from stations 8 and 9 did not produce mortality statistically 
different from the control exposure. Chironomids exposed to samples from stations 1, 2, 3, 5, 6, 7 and 10 
had significantly less survival than those exposed to the control treatment, and were not included in the 
weight comparisons. 

It should be noted that the recommended minimum control survival for chironomids in a 20-day exposure 
is 70% and this data set produced control survival o£ 66. 7%. This decreased survival in the control may 
be an artifact of the handling procedures of the newly hatched test organisms during their placement into 
the test chambers. Since the <24 hour old midge larvae need to be sorted under a dissecting microscope 
to facilitate their removal from the egg case debris, they are not placed in an interim holding vessel prior 
to introduction to the test chambers. They are placed directly into the test exposure chambers and this 
limits the amount o£ observation time to replace those individuals that may have been adversely affected 
by handling. As the survival rates for the site samples are markedly lower than the controls, this slight 
depression in the control survival does not appear to have any adverse impact on the data analysis. 

Table7. Percent survival of C. tentans by replicate chamber and survival comparison with control 

Yes Yes Yes Yes Yes Yes Yes No No Yes 
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Effects on Growth 

Results from the analysis which compared mean dry weights fo~ stations 8 and 9 to the control sample are 
presented in Table 8. Neither of these stations had mean dry weights significantly different from the 
control exposure. 

Table 8. Mean dry weight (mg) of C. tentans by replicate chamber and growth comparison with 
control sa 

No No 

3.2 Growth Endpoint- 65-day Exposure 

The sediment samples from stations in the study area were also evaluated for toxicity using a 65-day solid 
phase exposure with the midge Chironomus tentans. The endpoints used for determination of an impact 
in the midge exposures were number of flies which had emerged from the sample sediment. 

Like the other tests, the sediment exposure series consisted of sediment samples from each of the ten 
stations in the project area and one of control sediment from Spruce Run Reservoir. The test chambers 
were prepared the same as for the 20-day midge tests and the number of replicate samples and test 
organisms was the same. Observations including the number of organisms dead, swimming, on the 
surface of the sediment, or on the surface of the water were made and recorded daily to assess organism 
health. The full details of this test, including raw data and statistical analysis, are provided in Appendix 
c. 

Beginning on Day 20, all test chambers were tightly covered with fine mesh nylon window screen and 
rubber bands. These covers retained emergent adults in their respective chambers so they could be 
recorded twice per day. Those individuals that achieved complete emergence were recorded as adult flies 
to be used in the statistical analysis of this endpoint. Incomplete emergence, those individuals that 
successfully began to emerge from the pupae, but then became caught, or expired in the process, were 
recorded as such but not included in the statistical analysis. There were only two individuals that were 
recorded as incomplete emergents. 

On Day 44 of the exposure, the controls reached a total emergence of 53.3% (32 of original 60 test 
individuals). As this was the final endpoint being assessed, the control treatment could be ended when it 
achieved >50% emergence of original test organisms. At this time, each test sample was evaluated 
individually on a daily basis to determine when it should end. Once a site sample had not recorded a new 
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emergent adult for seven consecutive days after the control treatment ended, that set o:D five replicate 
chambers was carefully sorted and all remaining surviving test organisms were recorded. 

Effects on First Emergence 

The number o:D days each replicate took to produce the first adult was recorded as a percentage o:D the total 
time o:D the test exposure, 65 days. The data were found to be normally distributed. Data were tested for 
homogeneity o:D variances using Bartlett's test, and found to be homogeneous. It was therefore 
determined that parametric analyses were appropriate, and ANOVA followed by Dunnett's pairwise 
comparisons were used to determine differences between survival o:D organisms in all samples and the 
control sample. 

Results from the analysis, which compared the time to first emergence in all samples with that o:D Stations 
8 and 9, the two reference stations, are presented in Table 9. The control values are included for 
comparative purposes. 

O:D the sample stations in the study area, only Station 3 was found to have a significantly greater number 
o:D days to first emergence. All remaining stations: 4, 5, 6, 7 and 1 0 did not produce values statistically 
different from either o:D the reference stations. Stations 1 and 2 are not included in this analysis as they 
were originally designed to be used as reference stations, but unacceptable survival precluded their use as 
references. 

Table 9. Average time to 1st emergence of C. tentans by sample station, using Stations 8 and 9 for 

1 - Control includea for comparison 
2 - Reference stations not compared to each other 

Effects on Total Emergence-Comparison with Station 8 

Results fi·om the analysis which compared the total emergence in all samples with that o:D Station 8 are 
presented in Table 10. Emergence is evaluated at seven day intervals beginning with Day 44, when the 
control treatment reached >50% emergence. The control value is included for comparative purposes. 

Station 8 ended on day 61, with a total emergence o:D 66.8%. It should be noted here that at Day 44, when 
the control treatment surpassed the 50% emergence level, Station 8 had produced 48.4% emergent adults. 
However, the criterion for the ending any sample treatment was no emergent individuals for seven 
consecutive days, so Station 8 continued tmtil Day 61. O:D the stations in the project area compared with 
reference station 8, Stations 6 and 7 at no time showed a significant difference in total emergence on any 
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of the days used for evaluation (44, 51, 58 and 65). Of the four remaining stations; 3, 4, 5 and 10, all had 
significantly less emergence at day 44 compared to Station 8. At 51 days, Station 3 had ended, Stations 4 
and 5 were still statistically different compared to Station 8, and Station 10 had produced sufficient 
numbers of adults to not be significantly different at day 51. At 58 days, Station 5 had ended, and 
Stations 4 and 1 o· were different from the reference. At the end of the test, Day 65, Station 4 had ended 
and Station 10 was again not statistically different from station 8. Stations 3, 4 and 5 have been 
highlighted in the table below to show that at all points during the exposure period these samples were 
producing significantly different responses compared to that of the reference (Station 8). The last sample 
from Station 10, appears to have suffered some deleterious response, however, the statistical analysis at 
Day 65 did not find the final emergence of 39.4% to be different from the reference sample . 

Effects on Total Emergence-Comparison with Station 9 

Results from the analysis which compared the total emergence in all samples with that of Station 9 are 
presented in Table 11. Emergence is evaluated at seven-day intervals beginning with Day 44, when the 
control treatment reached >50% emergence. The control value is included for comparative purposes. 

Station 9 ended on Day 65, with a total emergence of 71.6%. It should be noted here that at Day 44, 
when the control treatment surpassed the 50% emergence level, Station 9 had produced 45.2% emergent 
adults. However, the criterion for the ending any sample treatment was no emergent individuals for seven 
consecutive days, so Station 9 continued until Day 65. Of the stations in the study area compared with 
reference Station 9, Stations 6 and 7 at no time showed a significant difference in total emergence on any 
of the days used for evaluation (44, 51, 58 and 65). Of the four remaining stations; 3, 4, and 5 had 
significantly less emergence at Day 44 compared to station 9. Station 10 was not significantly different 
from reference Station 9. At 51 days, Station 3 had ended, Stations 4 and 5 were still statistically 
different compared to Station 9, and Stations 6, 7 and 10 were not significantly different from Station 9. 
At 58 days, Station 5 had ended, and Stations 4 and 10 were significantly different from Station 9. At the 
end of the test, Day 65, Station 4 had ended, Stations 6 and 7 ended with no difference compared to 
Station 9 and Station 10 remained statistically different from Station 9. Stations 3, 4 and 5 have been 
highlighted in the table below to show that at all points during the exposure period these samples were 
producing significantly different responses compared to that of Station 9 . 
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Effects on Total Survival 

Resuhs from the analysis which compared the total survival in all samples with that o£ Stations 8 and 9 
are presented in Table 12. The. control values are included for comparative purposes. The remaining 
stations; 1 , 2 and 1 0 were considered as ahemate reference stations but •macceptable survival precluded 
their use as references. The recommended minimum survival for the emergence portion o£ this test is 
65% at the completion o£testing. The control treatment as well as Stations 8 and 9 exceeded this level o£ 
surviving test organisms. 

• Of the sample stations in the study area, Station 3 was found to have a significantly lower survival than 
Stations 8 and 9. Stations 4 and 7 were found to have statistically different survival rates when 
compared to Station 9. 

1 - Control included for comparison only 
NA- Stations 8 and 9 were not compared to each other 

• 
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4.0 FISH AND BENTHIC MACROINVERTEBRATE COMMUNITY 
ASSESSMENTS 

4.1 Fish Community Assessment 

4.1.1 Methods 

Berger conducted an assessment of the resident fish communities to evaluate the ecological integrity of 
the aquatic system adjacent to the Site. Berger collected fish samples from each of the seven stations 
within Hessian Run and three stations within Woodbury Creek (Figure 1). Berger utilized fish collected 
during this effort to supply tissue samples for the analyses described in Section 5.1. Fish samples were 
collected using a 30-foot beach seine (0.25-inch mesh) (Figure 6), except at Stations 1, 2, and 3 in 
Hessian Run where a 10-foot seine (0.25 inch mesh) was used because of the narrow channel width. 
Three replicate hauls were made within two hours of low tide at each station in the opposite direction of 
the prevailing tidal current. Each haul attempted to cover 20 meters of the substrate, but in many cases, 
submerged obstructions such as logs and stumps limited hauls to shorter distances. Fish were identified 
in the field and counted, and 25 individuals of each species were measured per replicate sample, if 
available. 

4.1.2 Results 

Table 13 presents the fish species richness, diversity, and trophic composition at each of the 10 stations 
sampled during the study. Results of the fish survey were compared with historical studies conducted 
within the project vicinity (e.g ., Hastings and Good, 1977). Raw fish data and statistical summary are 
provided in Appendices D and E. 

Figure 6. Finfish sampling at Station 5 in Hessian Run, looking west . 
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Species Richness and Diversity 

Overall, twelve species of fish were caught in the study a:rea. Of these, four species are freshwater 
(Fundulus diaphanus, Etheostoma olmstedi, Hybognathus regius, and Lepomis gibbosus), six are 
estuarine and marine (Fundulus heteroclitus, Anchoa spp., Menidia menidia, Marone americana, Marone 
saxatilis, and Trinectes maculatus), and two are diadramous (Alosa pseudoharengus and Anguilla 
rostrata). Only four species were caught at _stations adjacent to the Site (Stations 3, 4, 5, and 6), while 
twelve species were caught at the reference stations. 

For stations adjacent to the Site (Stations 3, 4, 5, and 6), diversity was particularly low, with the catch 
consisting almost entirely of F. diaphanus and F. heteroclitus, with only a few individuals of A. 
pseudoharengus and L. gibbosus caught. Mean fish diversity at these four stations, as measured by the 
Shannon-Weaver Diversity htdex, was 0.287, while at the reference stations upstream and downstream in 
Hessian Run and in Woodbury Creek, the fish diversity index was 0.473. Fish species caught in 
Woodbury Creek included Anguilla rostrata, Anchoa spp., Menidia menidia, and Marone saxati/is, in 
addition to the eight species caught in Hessian Rtm. Fish diversity was relatively low in Hessian Rtm, 
compared to Woodbury Creek. Fundulus diaphanus and Fundulus heteroclitus comprised over 98% 
(1,477 of 1,501) of fish caught in Hessian Run. Very low numbers of six additional species (24 
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individuals) were caught in Hessian Run, including Etheostoma olmstedi, Hybognathus regius, Alosa 
pseudoharengus, Lepomis gibbosus, Marone americana, and Trinectes maculatus. 

Trophic Composition 

The trophic composition of the fish communities at stations in Hessian Run and Woodbury Creek is 
depicted in Table 13. Trophic compositions are based on the percentage of individuals which are either 
omnivores (Fundulus diaphanus, Fundulus heteroclitus, Hybognathus regius, and Menidia menidia), 
bottom invertebrate feeders (Etheostoma olmstedi and Trinectes maculatus), water colunm feeders (Alosa 
pseudoharengus, Lepomis gibbosus and Anchoa spp.), or top carnivores (Anguilla rostrata, Marone 
americana, and Marone saxatilis). Because of the dominance of F. diaphanus and F. heteroclitus in the 
fish communities of the study area, omnivores dominate these communities. The fish communities at 
Hessian Run stations consisted largely of omnivores (86% to 100%), with few fish in the other trophic 
levels, particularly Stations 3, 4, 5, and 6 (on-Site) which consisted almost entirely of omnivores (99% to 
100%). Omnivores were also dominant at the Woodbury Creek stations (76% to 93% of individuals), but 
to a lesser degree than in Hessian Run. The greatest proportion of top carnivores in the community was 
found at stations in Woodbury Creek. 

Comparison with Previous Studies 

Station 2 and 7 in Hessian Run and Station 9 in Woodbury Creek were also sampled by Hastings and 
Good (1977) during August, allowing direct comparisons of species richness (Table 14). Unfortunately, 
no sampling was performed adjacent to the Site in the 1977 study, so no comparisons with the Site across 
time is possible. In Hessian Run, the same number of species was caught in both studies (8). However, 
the 1977 study encountered three species, Anguilla rostrata, Notropis hudsonius, and Pinephales nota/us, 
which were not found in 2003. Three species, Etheostoma olmstedi, Alosa pseudoharengus, and 
Trinectes maculatus, were caught in 2003 but were not encountered in 1977. A. pseudoharengus was 
caught in 2003 in Hessian Run during other sampling months in 1977, but E. olmstedi and T: maculatus 
were not caught in either Hessian Run or Woodbury Creek in 1977. Since the 1977 study spanned several 
months, it is unlikely that these two species occurred there at that time. The present study did not catch A. 
rostrata in Hessian Run during the fish community assessment, but several individuals were subsequently 
caught within Hessian Run during invertebrate tissue collection efforts. 

At Station 9 in Woodbury Creek, the same number of species (9) was caught in both studies, however, the 
1977 study reported four species not found in 2003: Pinephales nota/us, Pomoxis nigromaculatus, 
Notemjgonus crysoleucas, and Alosa aestivalis. Four species, Etheostoma olmstedi, Lepomis gibbosus, 
Anguilla rostrata, andAnchoa spp. were found in 2003 but not in August 1977, however, L. gibbosus and 
A. rostrata were caught in Woodbury Creek during other sampling months in 1977. E. olmstedi and 
Anchoa spp. were not caught in either Hessian Run or Woodbury Creek in 1977, and since that study 
spanned several months, it is unlikely that these two species occurred there at that time. 

Looking beyond Station 9, several other species not observed in Woodbury Creek in August 1977 were 
caught in 2003, including Menidia menidia and Marone saxatilis. Again, the 1977 study spanned several 
months, so it is unlikely that these species would have been missed had they been present. 
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Table 14. Comparisons offish communities at stations sampled during both the present study and 
the 1977 

X= present 

*Identified as Hybognathus nucha/is by Hastings and Good 

Occurrence and Length Frequency Distributions of Fundulus spp. 

Fundulus diaphanus and Fundulus heteroclitus constituted approximately 89% of the total number of fish 
caught during the study. These two species were nearly equally abundant overall, but F. heteroclitus in 
Hessian Run outnumbered F. diaphanus by 2 to 1 (1,000 to 477); whereas in Woodbury Creek, F. 
diaphanus outnumbered F. heteroclitus by nearly 40 to 1 (815 to 21). F. heteroclitus is an extremely 
hardy species and is able to tolerate the more stressful environmental conditions encountered in Hessian 
Run at low tide when the water may be less than a foot deep. F. diaphanus was relatively more abundant 
in Woodbury Creek near low tide, where environmental conditions are much less variable than in Hessian 
Run. 

The length frequency distributions of F. diaphanus and F. heteroclitis in the study area appear in Figures 
7 and 8. Lengths from the three replicates at each station were pooled. Members of the 2002 and 2003 
year classes of both species were found in Hessian Run and Woodbury Creek. These year classes for F. 
diaphanus consist of distinct peaks at 35 mm and 68 mm, while for F. heteroclitus, the peaks are less 
distinct but appear at 38 mm and 59 mm, with a possible third year class at 75 mm . 
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Fundulus diaphanus length frequencies (all stations) 
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Figure 7. Fundulus diaphanus length frequencies in the study area. 

Fundulus heteroclitus length frequencies (all stations) 
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Figure 8. Fundulus heteroc/itus length frequencies in the study area. 

4.2 Benthic Macroinvertebrate Community Assessment 

Berger conducted an assessment of the resident benthic macroinvertebrate communities to evaluate the 
ecological integrity of the aquatic system adjacent to the Site. Berger collected benthic macroinvertebrate 
samples from each of the seven stations within Hessian Run and the three stations within Woodbury 
Creek (Figure 1 ). The substrate composition throughout the study area is predominately silt and mud with 
underlying clay. Benthic cores were obtained by advancing a 100 mm by I 00 rnm hand-held square core 
I 00 rnm into the substrate at the water's edge at low tide. Three replicate samples were taken at each 
station, several feet apart from each other. Each sample was washed through a 0.5 rnm sieve bucket and 
fixed in 95% ethanol. Samples were sorted in the field (Figure 9) and identified to the lowest practical 
taxon in the laboratory. Species abundance, number of species, and diversity of each replicate were 
recorded. Benthic macroinvertebrate species abundance, richness, diversity, trophic composition, and 
pollution tolerance for all stations is provided in Table I5 . Raw benthic macroinvertebrate data and 
statistical summary appear in Appendices F and G. 
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• 

Figure 9. Sorting benthic samples in the field. 

Table 15. Benthic macroinvertebrate species abundance, richness, diversity, trophic composition, 

• d II I an po utlon to erance . 
Species Abundance Station Stations Reference 

3,4,5 
Order/Class Species/Taxa 1 2 3 4 5 6 7 8 9 10 and 6 

Stations 

Oligochaeta Oligochaete A 8 159 172 15 126 68 38 19 48 18 381 290 

Olioochaete 8 19 3 4 4 22 8 

Insecta Odonata-Gomphidae 1 1 

Diptera-Chironomidae 41 70 38 13 46 85 15 19 2 19 182 166 

Crustacea lsopoda-Anthuridae 1 4 5 

Amphipod-Gammaridae 7 1 8 

Bivalvia 
Asian clam 50 21 12 1 11 2 1 5 4 6 26 87 

Unionidae 4 2 6 
Hirudinea Leech 2 3 3 1 4 5 

Total 113 256 225 29 203 158 58 48 54 47 615 576 

Species Richness 

(total species/taxa) 7 6 4 3 5 4 4 5 3 4 5 9 

Shannon-Weaver Diversity Index 
(mean of station 
replicates) 0.526 0.414 0.372 0.284 0.420 0.325 0.332 0.526 0.162 0.462 0.409 0.522 

Tro_p_hic Comp_osition 

% deposit feeders 49.6 89.8 93.3 96.6 94.1 98.7 98.3 89.6 92.6 87.2 95.1 82.8 

% filter feeders 47.8 9.0 5.3 3.4 5.4 1.3 1.7 10.4 7.4 12.8 4.2 16.1 

%carnivores 2.7 1.2 1.3 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.7 1.0 

Pollution Tolerance 

%tolerant 89.4 98.8 100 100 100 100 100 97.9 100 91.5 100 96.5 

• % moderately tolerant 9.7 1.2 0 0 0 0 0 2.1 0 8.5 0 3.3 

%sensitive 0.9 0 0 0 0 0 0 0 0 0 0 0.2 
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Species Richness and Diversity 

Overall, nine benthic macroinvertebrate taxa were collected from the sediments of the 10 stations in the 
study area. All macroinvertebrates collected during this study are typically found in freshwater, with the 
exception of the isopod, which generally occurs in brackish or marine habitats. Five taxa were collected 
at stations adjacent to the site (Stations 3, 4, 5, and 6), while nine taxa were collected at the reference 
stations. 

Macroinvertebrate diversity in both Hessian Run and Woodbury Creek was fairly low, with Oligochaetes, 
Chironomids, and the Asian clam comprising over 97% (1,162 of 1,191) of the individuals collected. 
Low numbers of five additional taxa (29 individuals in all) were collected: Gomphidae, Anthuridae, 
Gammaridae, Unionidae and Hirudinea. Macroinvertebrate diversity at stations in Hessian Run, as 
measured by the Shannon-Weaver Diversity Index, was generally in the range of that of Woodbury Creek 
stations. However, overall diversity of the stations adjacent to the Site (Stations 3, 4, 5, and 6) was lower 
than that of the reference stations in Hessian Run and Woodbury Creek. The mean macroinvertebrate 
diversity index at Stations 3, 4, 5, and 6 was 0.409, while the mean diversity of the reference sites 
upstream and downstream in Hessian Run and in Woodbury Creek was slightly higher at 0.522. 

Trophic Composition 

The trophic composition of the macroinvertebrate communities at stations in Hessian Run and Woodbury 
Creek are provided in Table 15. Trophic compositions are based on the percentage of individuals which 
are either deposit feeders (Oligochaetes, Chironomids, Anthurids, and Gammarids), filter feeders (Asian 
clam and Unionidae), or carnivores (Gomphidae and Hirudinea). Because of the dominance of 
Oligochaetes and Chironomids in the benthic macroinvertebrate communities of the study area, deposit 
feeders dominate these communities. The macroinvertebrate communities at Stations 3, 4, 5, and 6 in 
Hessian Run adjacent to the Site consisted almost entirely of deposit feeders (95%), with few filter 
feeders (4%) or carnivores (less than 1 %). Macroinvertebrate communities at the reference stations in 
Hessian Run and Woodbury Creek also consisted primarily of deposit feeders (83%) and contained few 
carnivores (1%), but had considerably more filter feeders (16%) than Stations 3, 4, 5, and 6. As presented 
in Table 15, most of these fiher feeders were collected at Stations 1 and 2, where the sediments were 
sandier than most;other stations sampled in the study area, likely accounting for the higher numbers of 
~uvenile clams. 

Pollution Tolerance 

The Rapid Bioassessment Protocol procedure used by NJDEP's Bureau of Freshwater and Biological 
Monitoring is based on the USEPA's Rapid Bioassessment Protocols for use in Streams and Wadeable 
Rivers (EPA 841-B-99-002 Nov. 1999) This procedure involves the use of a net to collect insects, 
mollusks, and crustaceans in stream bottoms. The data analysis scheme calculates an impairment score 
based on five metrics, two of which are measures of the abundance of EPT taxa (Ephemeroptera, 
Plecoptera, and Trichoptera, commonly known as mayflies, stoneflies, and caddisflies) which are 
pollution sensitive. Because of the tidal nature of the study area and the predominance of silty sediments 
in the streambeds, macroinvertebrates in the study area are generally infauna which cannot be collected 
by net. Additionally, no EPT taxa were found in the macroinvertebrate communities of the study area. 
Therefore, the USEP A protocol is not appropriate to characterize the health of tidal streams with soft 
bottoms as those encountered during this study . 
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No single document was found which rated the pollution tolerance of the various macroinvertebrate taxa 
observed in the study area, however, several reports were used to develop estimations of relative tolerance 
by each taxa. These sources include Gosner (1977), USDA (1999), and USEPA (1990). Pollution 
tolerance, as shown in Table 15, is based on the assumption that Oligochaetes, the Asian clam, and 
Hirudinea are tolerant; Unionidae, Anthuridae and Gammaridae are moderately tolerant; and Gomphidae 
are sensitive to pollution. The macroinvertebrate communities at Stations 3, 4, 5, and 6 were entirely 
composed of tolerant organisms. The communities of reference stations upstream and downstream in 
Hessian Run and in Woodbury Creek were composed primarily of tolerant taxa (96.5%), but also 
contained some moderately tolerant taxa (3.3%) and a single sensitive individual. 
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5.0 TISSUE ANALYSIS 

h1 order to assess the potential for food chain bioavailability and bioaccumulation o"D lead and PCBs from 
the project site, Berger conducted tissue analysis on specimens representing various trophic levels within 
the study area. Four components were analyzed: fish tissue (two trophic levels), wetland vegetation 
tissue (two species), benthic invertebrate tissue from wetland soils, and invertebrate tissue from upland 
soils. Approximately 20 - 50 grams o"D tissue o"D each species were collected per replicate from each 
station for tissue analysis. 

5.1 Fish Tissue 

Berger conducted tissue analysis on F. diaphanus (whole fish) for ecological risk assessment. Three 
replicate samples were collected at each o"D three on-site stations (Stations 3, 4, and 5) and three replicates 
were collected from each o"D three stations located within Woodbury Creek (Stations 8, 9, and 1 0). The 
pumpkinseed, Lepomis gibbosus, a fish consumed by humans, provided tissue for assessment o"D risk to 
human health, although due to the small size o"D the individuals caught, it was not possible to sample 
edible portions o"D this species, so whole fish were analyzed. Additionally, very few L. gibbosus were 
caught in Hessian Run (only one tissue sample was collected at Station 4) and at Station 9 in Woodbury 
Creek. Tables 16 and 17 present the concentrations o"D lead and several PCB congeners found in the tissue 
o"D F. diaphanus and L. gibbosus in the study area. No disease or anomalies were observed among fish 
submitted for tissue collection, but it was noted that some larger F. diaphanus and F. heteroclitus 
individuals had red lesions around the mouths or gills. At the request o"D NJDEP, a single sample 
comprised o"DF. heteroclitus individuals affeCted by lesions was submitted for tissue sampling (see Table 
18). Additionally, a sample o"D live F. heteroclitus bearing lesions was submitted to NJDEP fish 
pathologists for their examination; the results are provided in Appendix H . 
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U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 

U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values Indicate positive detections 
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Table 18. Concentrations of lead and PCB congeners in tissue of Fundulus heteroc/itus with lesions 
aroun d th th 'II emou or 21 s. 

Fundulus heteroclitus Contaminants (ppm) 

location 
Sample 

Lead 
Aroclor Aroclor 

ID 1016 1221 
Hessian HRF 0.56 0.025U 0.025U 

Run 
U =not detected above the sample quant1tat10n limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 

Aroclor Aroclor 
1232 1242 

0.025U 0.025U 

Aroclor Aroclor Aroclor 
1248 1254 1260 

0.079 0.18 0.068 

As depicted in Figure 10, concentrations of lead detected in Fundulus diaphanus from stations in Hessian 
Run adjacent to the Site and from Woodbury Creek reference stations were similar, with mean 
concentrations ranging from approximately 0.5 to 1.5 ppm. Concentrations of the three PCBs detected in 
Fundulus diaphanus from stations in Hessian Run adjacent to the Site and from Woodbury Creek 
reference stations were also similar, with mean concentrations ranging from approximately 0.05 to 0.35 
ppm. 

Lead and PCBs in Fundulus diaphanus 

~ 2.0 -

I 
1.5 o Lead 

• Aroclor 1248 
1.0 

o Aroclor 12 54 
0 .5 o Aroclor 1260 

m 
0.0 

3 4 5 8 9 10 

Station 

Figure 10. Mean lead and PCB concentrations detected in Fundulus diaphanus. 

Figure 11 depicts the mean lead and PCB concentrations detected in Fundulus heteroclitus and Lepomis 
gibbosus in the study area. Concentrations of both lead and PCBs detected in Fundulus heteroclitus in 
Hessian Run adjacent to the Site were less than 0.6 ppm. These values are in the range of concentrations 
of these contaminants found in Fundulus diaphanus in both Hessian Run and Woodbury Creek. 
Concentrations of lead and PCBs detected in Lepomis gibbosus in Hessian Run adjacent to the Site were 
also low, and were similar to concentrations found in this species in Woodbury Creek, with mean 
concentrations ranging from approximately 0.1 to 0.5 ppm . 
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Figure 11. Mean lead and PCB concentrations detected in Fundulus heteroclitus and Lepomis 
gibbosus in the study area. 

While lead and three PCB congeners were detected in fish species of different trophic levels at both the 
reference stations and stations in Hessian Run adjacent to the Site, the concentrations of these 
contaminants were less than l ppm. Concentrations of these contaminants in fish tissue at reference 
stations and stations adjacent to the Site were similar. Because Hessian Run drains almost completely at 
low tide, most fish caught there are probably transients and thus are not exposed to potential contaminants 
for significant periods . 

Growth of juvenile brook trout (the same trophic level as Lepomis gibbosus) was not affected by whole
body tissue concentrations of lead ranging from of 2.5 to 5.1 ppm (Jarvinen and A.nkley 1999). These 
reported no-effect values are several times higher than those observed in L. gibbosus in the study area 
(less than 1 ppm), so no effects on growth are expected as a result of lead contamination from the site. 
No published data were available to compare tissue lead concentrations of fish from the same trophic 
level as Fundulus diaphanus, but the observed concentrations were also lower than the no-effect level 
reported for brook trout. 

Most PCB contamination studies in fish have focused on the effects of Aroclor 1254. Survival and 
growth of juvenile rainbow trout was not affected by whole-body tissue concentrations of Aroclor 1254 of 
81 ppm (Jarvinen and A.nkley 1999). This reported no-effect value for Aroclor 1254 is much higher than 
those observed in L. gibbosus in the study area (less than 1 ppm). Aroclor 1248 and 1260 were detected 
in L. gibbosus in the study area in similarly low concentrations, so no effects on growth are expected as a 
result of contamination from these PCBs from the site. 

Survival and growth of adult fathead minnows (the same trophic level as F. diaphanus) was not affected 
by whole-body tissue concentrations of Aroclor 1254 ranging from 741 to 1253 ppm (Jarvinen and 
A.nkley 1999). These reported no-effect values for Aroclor 1254 are much higher than those observed in 
F. diaphanus in the study area (less than 1 ppm). Aroclor 1248 and 1260 were detected in F. diaphanus 
in the study area in similarly low concentrations, so no effects on survival or growth are expected as a 
result of contamination from these PCBs from the site. 

The USEP A has established guidance for assessing chemical contaminant data for use in fish advisories 
(USEP A 2000). This guidance does not include screening for lead. The PCB screening in the guidance is 
for total PCBs. This study investigated fish tissue contamination of seven PCB congeners, but total PCB 
concentrations in fish tissue were not measured. Additionally, the screening is based on edible portions, 
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which were not obtained during the study due to the small size of the fish caught. Because of this, our 
data are not directly comparable with the EPA screening guidance. 

The mean combined concentrations of Aroclor 1248, 1254, and 1260 in whole-body tissue of L. gibbosus 
in Hessian Run was 0.459 ppm, and in Woodbury Creek it was 0.356 ppm. USEPA's fish consumption 
guidance for noncancer health endpoints recommends that fish tissue with total PCB concentrations 
exceeding 0.38 ppm should not be consumed (fish meals per month=none (less than 0.5)). For cancer 
health endpoints, the guidance recommends that there should be no consumption of fish tissue with total 
PCB concentrations exceeding 0.094 ppm (fish meals per month=none (less than 0.5)). Whole-body 
tissue of L. gibbosus in both Hessian Run and Woodbury Creek exceeded both USEPA's noncancer and 
cancer health endpoints for any fish consumption . 
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5.2 Benthic Macroinvertebrate Tissue 

Berger conducted benthic macro invertebrate tissue analysis on the Asian clam ( Corbicula jluminea) for 
ecological risk assessment. Three replicate samples were collected at each of three on-site stations 
(Stations 3, 4, and 5) and three replicates were collected from each of three stations located within 
Woodbury Creek (Stations 8, 9, and 10). Asian clams were collected from the substrate with the use of a 
rake and sieve with ~ inch mesh (Figure 12). As each clam contained approximately 0.08 g of tissue, 250 
clams were collected per sample in order to collect the minimum target sample of 20 g. Table 19 presents 
the concentrations of lead and several PCB congeners found in the tissue of the Asian clam in the study 
area . 

Figure 12. Collecting Asian clams for tissue contaminant analysis. 

As depicted in Figure 13, concentrations of lead detected in the Asian clam at stations in Hessian Run 
adjacent to the Site and from Woodbury Creek reference stations were similar, with mean concentrations 
ranging from approximately 0.4 to 0.9 ppm. Concentrations of the three PCB congeners detected in the 
Asian clam were also similar at stations in Hessian Run and Woodbury Creek, with mean concentrations 
of less than 0.3 ppm. While the Asian clam is truly a resident of stations adjacent to the Site, it feeds on 
plankton transported by the tide which are not exposed to potential on-Site contaminants present in the 
sediment, and as such, the clam's tissues have low concentrations of these contaminants . 
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T bl 19 C a e . oncentratlons o fl d d PCB ea an . f congeners m 1ssue o fth A. e s1an cam. 
Asian Clam Contaminant (ppm) 

Station Sample 
Lead 

Aroclor Aroclor Aroclor 
ID 1016 1221 1232 

381 0.79 0.025U 0.025U 0.025U 

3 382 0.54 0.025U 0.025U 0.025U 

383 0.44 0.025U 0.025U 0.025U 

481 0.78 0.025U 0.025U 0.025U 

4 482 0.73 0.025U 0.025U 0.025U 

483 0.91 0.025U 0.025U 0.025U 

581 0.52 0.025U 0.025U 0.025U 

5 582 0.53 0.025U 0.025U 0.025U 

583 0.59 0.025U 0.025U 0.025U 

881 1.3 0.025U 0.025U 0.025U 

8 882 0.57 0.015U 0.015U 0.015U 

883 0.92 0.015U 0.015U 0.015U 

981 0.38 0.01U 0.01U 0.01U 

9 982 0.46 0.015U 0.015U 0.015U 

983 0.5 0.015U 0.015U 0.015U 

1081 0.86 0.025U 0.025U 0.025U 

10 1082 0.56 0.025U 0.025U 0.025U 

1083 1 0.015U 0.015U 0.015U 

U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 

Aroclor Aroclor Aroclor Aroclor 
1242 1248 1254 1260 

0.025U 0.066J 0.19 0.032J 

0.025U 0.07 0.19 0.025U 

0.025U 0.078 0.22 0.026 

0.025U 0.084 0.23 0.029 

0.025U 0.1 0.26 0.033 

0.025U 0.1 0.26 0.036 

0.025U 0.072 0.2 0.026 

0.025U 0.062 0.18 0.0250U 

0.025U 0.066 0.18 0.0250U 

0.025U 0.041J 0.12 0.025U 

0.015U 0.034J 0.093 0.021 

0.015U 0.035J 0.1 0.021 

0.01U 0.029 0.082 0.013 

0.015U 0.047 0.14 0.022 

0.015U 0.048 0.14J 0.024 

0.025U 0.046J 0.13 0.032 

0.025U 0.047J 0.13 0.027J 

0.015U 0.03J 0.091 0.025J 

Lead and PCBs in the Asian clam 

6 1.0 

IE 
0.8 o Lead 

0.6 • Aroclor 1 248 
0.4 o Aroclor 1254 

~ 
0.2 o Aroclor 1260 
0 .0 

3 4 5 8 9 10 

Station 

Figure 13. Mean lead and PCB concentrations detected in the Asian clam in the study area. 

5.3 Upland Invertebrate Tissue 

Berger collected three replicate earthworm (Lumbricus spp.) samples from three stations within upland 
soil on the project site and one off-site reference station for ecological risk assessment. The sample 
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station locations are depicted on Figure 1. Earthworm samples were collected using shovels. Upon 
collection, earthworms were rinsed with distilled water to remove associated soil particles. In the 
laboratory, the whole earthworms were homogenized and sampled for the contaminants of concern. 
Earthworms were not dissected and no depuration of earthworm guts was undertaken . 

Figure 14. Taking position of earthworm collection site with GPS. 

Table 20 shows the concentrations of lead and several PCB congeners found in the tissue of earthworms 
in the study area. No disease or anomalies were observed among earthworms. 

T bl 20 C a e oncentratlons o fl d d PCB ea an h con2eners m eart worm t1ssue. 
Earthworm Contaminant {ppm) 

Station Sample ID Lead Aroclor Aroclor Aroclor 
1016 1221 1232 

4E1 441 0.50U 0.50U 0.50U 
4E 4E2 400 o.sou o.sou o.sou 

4E3 511 0.50U 0.50U o.sou 
4.5E1 339 0.50U 0.50U 0.50U 

4.5E 4.5E2 269 0.50U 0.50U 0.50U 

4.5E3 414 0.50U 0.50U o.sou 
5E1 1,090 0.075U 0.075U 0.075U 

5E 5E2 1,150 0.10U 0.10U 0.10U 

5E3 1,100 0.10U 0.10U 0.10U 

8E1 4.5 0.005U 0.005U 0.005U 
8E 8E2 25.1 0.025U 0.025U 0.025U 

8E3 5.9 0.005U 0.005U 0.005U 

U = not detected above the Sample Quanitation Limit (SQL) 
J = Estimated concentration 
Bolded values indicate positive detections 
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Aroclor Aroclor 
1242 1248 

0.50U 0.50U 

o.sou o.sou 
o.sou o.sou 
0.50U 0.50U 

0.50U 0.50U 

0.50U 0.50U 

0.075U 0.075U 

0.10U 0.10U 

0.10U 0.10U 

0.005U 0.005U 

0.025U 0.025U 

0.005U 0.005U 

Aroclor Aroclor 
1254 1260 

2.9 3.1 

2.4 2.4J 

2.1 3.2J 

3.5 5.6 

2.5 4 

2.5 3.2 

0.62 0.37 

0.69 0.37 

0.73 0.36 

0.012J 0.005U 

0.12J 0.025U 

0.014 0.005U 
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Figure 15 depicts the mean lead concentrations detected in earthworm tissue within the study area. Mean 
concentrations of lead detected in earthworm tissue at on-Site stations ranged from approximately 340 to 
1,100 ppm, while the mean concentration at the reference station was only 12 ppm. Figure 16 depicts the 
mean PCB concentrations in earthworm tissue within the study area. Mean concentrations of the two 
PCB congeners detected in earthworms at on-Site stations ranged from approximately 0.4 to 4 ppm, while 
only one of these congeners was detected in earthworms at the reference station, and at a much lower 
mean concentration of about 0.05 ppm. Lead was detected in earthworms at the on-Site stations in mean 
concentrations 20 times greater than that of the reference station. PCBs were detected in earthworms at 
the on-Site stations in mean concentrations eight times greater than that of the reference station. 

Lead in the earthworm 
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Figure 15. Mean lead concentrations detected in earthworm tissue in the study area. 
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Figure 16. Mean PCB concentrations detected in earthworm tissue in the study area. 

Soil samples were not collected for analysis at the time of this study's earthworm sampling event, 
however, eight soil samples were collected and analyzed for lead from test pits during the previous RI 
investigations in the vicinity of the earthworm sampling Stations 4E, 4.5E and 5E. Those eight soil 
samples were collected at depths ranging from 0-3 feet bgs, and exhibited elevated lead concentrations 
ranging from a minimum of 821 ppm to a maximum of 31 ,300, and the mean lead concentration was 
11 ,600ppm. All of these lead contaminated soil samples were collected in areas containing observed 
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buried and surface battery casings and other mixed waste materials, as were the earthworm tissue samples 
exhibiting elevated lead and PCB concentrations at Stations 4E, 4.5E and 5E. Although no previous soil 
samples had been collected near earthworm Station 8E (which exhibited much lower lead and PCB 
concentrations), no battery casings or other mixed waste were observed at this location. Since lead and 
PCB concentrations in earthworm tissue were reported high in areas containing battery casings or other 
mixed waste, and much lower where waste was not observed, there appears to be a direct correlation 
between lead in earthworms and the presence or absence of site related waste materials. Although the 
previous RI soil samples collected near the earthworm tissue stations were not analyzed for PCBs, the 
same correlation can be drawn between the observed presence or absence of waste and elevated PCBs 
concentrations in tissue. 

5.4 Wetland Plant Tissue 

Berger conducted tissue analyses on the wetland plants wild rice (Zizania aquatica) and spatterdock 
(Nuphar luteum), which were common in Hessian Run and along the shorelines of Woodbury Creek. 
Three replicate samples of each species were collected at each of three on-site stations in Hessian Run 
(Stations 4, 5 and 6) and at one reference station within Woodbury Creek (Station 8). For both 
spatterdock and wild rice, the tissue collection consisted of above-ground portions of vegetation. 
Careful attention during the field collection process ensured that only vegetation which was free of 
sediment was collected. Spatterdock samples were composed of stems and leaves, while wild rice 
samples consisted of stems, leaves, and seedheads. 

Tables 21 and 22 show the concentrations of lead and several PCB congeners found in the tissue of wild 
rice and spatterdock in the study area. 

T bl 21 C a e . oncentrations o fl d d PCB ea an f h congeners m tissue o t e wet an d k d I plant spatter oc . 
Spatterdock 

Station Sample 10 lead Aroclor Aroclor 
1016 1221 

4PN1 9.8 O.OOSU O.OOSU 
4 4PN2 4.8 O.OOSU o.oosu 

4PN3 5.2 o.oosu o.oosu 
5PN1 8.4 O.OOSU O.OOSU 

5 5PN2 6.7 0.005U 0.005U 

5PN3 7.6 o.oosu o.oosu 
6PN1 4.9 O.OOSU o.oosu 

6 6PN2 5.5 0.005U 0.005U 

6PN3 3.9 o.oosu o.oosu 
8PN1 1.5 o.oosu 0.005U 

8 8PN2 1.4 0.005U o.oosu 
8PN3 1.6 0.005U 0.005U 

U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 
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Contaminant (ppm) 
Aroclor Aroclor Aroclor Aroclor Aroclor 

1232 1242 1248 1254 1260 

O.OOSU O.OOSU o.oosu 0.015J 0.0083 

o.oosu o.oosu O.OOSU 0.0095J o.oosu 
o.oosu o.oosu o.oosu 0.012J 0.0053 

o.oosu o.oosu o.oosu 0.015J 0.008 

0.005U 0 .005U 0.005U 0.014J 0.0076 

o.oosu o.oosu o.oosu 0.013J 0.0058 

O.OOSU 0.005U 0.005U 0.0088J o.oosu 
o.oosu 0.005U o.oosu 0.01J 0.0051 

o.oosu o.oosu o.oosu 0.0094J 0.005U 

o.oosu o.oosu o.oosu o.oosu O.OOSU 

o.oosu o.oosu o.oosu 0.005U o.oosu 
0.005U 0.005U 0.027 o.oosu o.oosu 
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Tabl 22 C e t f oncen ra Ions o fl d dPCB ea an . f congeners m Issue o fth tl d I t ild · ce. ewe an p1an w ri 

Wild Rice Contaminant (ppm) 

Station 
Sample 

Lead 
Aroclor Aroclor Aroclor 

ID 1016 1221 1232 

4PZ1 2.2 O.OOSU O.OOSU O.OOSU 

4 4PZ2 6.1 o.oosu O.OOSU o.oosu 
4PZ3 5.6 O.OOSU O.OOSU O.OOSU 

5PZ1 1.3 o.oosu O.OOSU o.oosu 
5 5PZ2 3.5 O.OOSU O.OOSU o.oosu 

5PZ3 1.8 O.OOSU o.oosu o.oosu 
6PZ1 8.2 o.oosu o.oosu O.OOSU 

6 6PZ2 6 O.OOSU o.oosu O.OOSU 

6PZ3 7.1 O.OOSU o.oosu O.OOSU 

8PZ1 0.33 o.oosu o.oosu o.oosu 
8 8PZ2 0.36 0.005U o.oosu 0.005U 

8PZ3 0.23J o.oosu 0.005U 0.005U 

U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 
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Aroclor Aroclor 
1242 1248 

o.oosu O.OOSU 

O.OOSU O.OOSU 

o.oosu O.OOSU 

O.OOSU O.OOSU 

o.oosu o.oosu 
o.oosu O.OOSU 

o.oosu o.oosu 
O.OOSU O.OOSU 

o.oosu o.oosu 
o.oosu 0.005U 

0.005U 0.005U 

0.005U 0.005U 

Aroclor Aroclor 
1254 1260 

O.OOSU o.oosu 
0.007J O.OOSU 

0.0052J o.oosu 
O.OOSU o.oosu 
0.0062 O.OOSU 

o.oosu o.oosu 
0.012J 0.0073J 

0.0084J o.oosu 
0.014J 0.0074J 

0.005U 0.005U 

o.oosu o.oosu 
0.005U o.oosu 
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Both lead and PCBs were detected in the two wetland plant species at stations adjacent to the Site. Figure 
17 depicts mean lead concentrations detected in wetland plants in the study area. Mean concentrations of 
lead detected in the wetland plants spatterdock and wild rice at stations in Hessian Run adjacent to the 
Site ranged from approximately 2 to 7 ppm, while the mean concentrations in these plants at the 
Woodbury Creek reference station were less than 2 ppm. Figures I 8 and 19 depict mean PCB 
concentrations in spatterdock and wild rice in the study area. Mean concentrations of the two PCB 
congeners detected in these two wetland plants at stations in Hessian Run adjacent to the Site ranged from 
approximately 0.005 to 0.015 ppm, while neither of these two congeners was detected in the tissue of 
these plant species at the Woodbury Creek reference station. 

Lead in wetland plants 

4 5 6 8 

Station 

o Spatterdock 

• Wild Rice 

Figure 17. Mean lead concentrations detected in wetland plants in the study area . 

c: 
0 

PCBs in Spatterdock 

0.03 .------------, 

ffi ~ E' o.o2 +---------
Q) c: c. 
E ~ S 0.01 

c: 
0 u 

4 5 6 8 

Station 

• Aroclor 1248 

o Aroclor 1254 

o Aroclor 1260 

Figure 18. Mean PCB concentrations detected in spatterdock in the study area. 
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Figure 19. Mean PCB concentrations detected in wild rice in the study area. 
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6.0 CONCLUSIONS 

The dissolved oxygen levels and pH of surface water at Site stations (Stations 3, 4, 5, & 6) in Hessian 
Run met the state criteria for FW2 waters. Concentrations of total recoverable lead at all Site stations 
were below the acute aquatic life protection standard, but three of the four Site stations (3, 5, and 6) 
exceeded the chronic aquatic life protection criteria. Sediment sampling revealed that concentrations of 
lead in sediments at all Site stations were greater than lead concentrations at all reference stations. 
Sediment lead concentrations exceeded the Lowest Effects Level (LEL) at all Site stations, and lead 
concentrations at three of four Site stations (3 , 4, and 6) also exceeded the Severe Effects Level (SEL). 
While lead concentrations at station 6 only slightly exceeded the SEL, lead concentrations at stations 3 
and 4, respectively, greatly exceeded the SEL by 1 to 1.75 orders of magnitude. Based on results 
presented in the recent Remedial Investigation Report (RIR - Berger, 2004), the locations of stations 3 
and 4 coincide with those of the heaviest concentrations of lead bearing battery casings previously 
deposited along the Hessian Run shoreline. Concentrations of Aroclor 1254 and Aroclor 1260 detected at 
all four Site stations exceeded the LEL, but did not exceed the SEL. Concentrations of these two PCB 
congeners at Site Station 4 were approximately ten times higher than concentrations detected at all other 
stations. Site Station 4 also contained another PCB that was not detected at any other station in the study 
area. 

Sediment toxicity testing through acute exposure experiments indicated elevated toxicity of some Site 
station sediments relative to reference stations and control sediment. Sediments from Station 4 resulted in 
100% mortality of amp hi pod test organisms, while Site Station 6 had significantly less test organism 
survival than the control sediment. Survival and growth at the other two Site stations (3 and 5) were not 
significantly different than survival in the control sediment. In the midge testing, sediment from Site 
Station 4 again resulted in 100% mortality of test organisms, while the other three Site stations all had 
significantly less test organism survival than control sediment. In both the amphipod and midge testing, 
several of the reference sites also had significantly less survival than control sediment. Chronic exposure 
experiments using larval midges as test organisms resulted in significantly less adult emergence at three 
of the four Site stations than the reference stations. Site Station 3 also had a significantly greater number 
of days before first emergence than the reference stations. 

Four fish species were caught at Site stations, while twelve species were caught at the reference stations. 
Mean fish diversity at the four Site stations was considerably lower than at the six reference stations 
upstream and downstream in Hessian Run and in Woodbury Creek. The fish communities at the Site 
stations consisted almost entirely of omnivores, whereas fish communities at the reference stations, while 
also primarily composed of omnivores, had a greater percentage of water-column feeders and top 
carnivores. In addition, three species not encountered in a 1977 fish survey of the study area (Hastings 
and Good, 1977) were caught during this study. 

Five benthic macroinvertebrate taxa were collected at the Site stations, while nine taxa were collected at 
the reference stations. Mean taxa diversity of the Site stations was slightly lower than that of the 
reference stations. The benthic macroinvertebrate communities at the Site stations and reference stations 
consisted almost entirely of deposit feeders , with few filter feeders or carnivores. Benthic taxa at the 
reference stations were primarily pollution-tolerant, but some moderately tolerant and sensitive taxa were 
present, while Site stations consisted entirely of pollution-tolerant organisms. 

Similar concentrations of lead were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations. PCBs were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations at similar concentrations. Concentrations of lead detected in the wetland plants 
spatterdock and wild rice at Site stations were considerably higher that those of the Woodbury Creek 
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reference stations. Concentrations of two PCB congeners (Aroclor 1254 and Aroclor 1260) detected in 
these plant species at Site stations were also considerably higher than at the reference stations. In 
earthworm tissue, lead concentrations at the Site stations were over ten times greater than at the reference 
station. Concentrations of the two PCB congeners detected in earthworms at Site stations were also much 
higher than at the reference station. 

In summary, concentrations of total recoverable lead in surface water samples at three of the four Site 
stations (3 , 5, and 6) exceeded NJDEP 's chronic aquatic life protection criteria. Sediment lead 
concentrations at three of the four Site stations (3, 4, and 6) exceeded NJDEP's SEL values. Sediments at 
Site Stations 3 and 4, which both had sediment lead concentrations of over 2,000 ppm, exhibited high 
benthic organism toxicity relative to other stations in the study area; station 4 exhibited the highest 
mortality rate (100% mortality) for both amphipods and midges. These two stations with high lead 
concentrations and toxicity levels are located immediately adjacent to the heaviest concentrations of 
shoreline battery casing deposits (see Figure 20). As evidenced by the field assessment results, benthic 
organisms do occur in the sediment at Site Stations 3, 4, 5, and 6, albeit at lower diversity than the 
reference stations. However, benthic organisms in fine-grained sediment such as that present in the study 
area typically occur within the top few centimeters of sediment. Because the sediment used for sediment 
contaminant sampling and sediment toxicity testing was collected from a composited depth of 0-6", the 
deeper portion of the sample may contain contaminant levels toxic to the benthos. Consequently, 
disturbance and exposure of deeper sediment containing high levels of contaminants would adversely 
impact the aquatic biota. 

Concentrations of lead and PCBs in fish and clam tissue were similar at the Site and reference stations. 
This result is not unexpected, considering the natural history of the organisms. Fish are mobile and unlike 
the benthos, are not resident at a particular station. Therefore, they would not be exposed exclusively to 
water and sediment quality conditions at a particular site. The clams are resident members of the benthic 
community, but are filter feeders. In addition, the relatively small size of the clams that were collected 
and analyzed indicates that the individuals represented a newly settled year class. 

Lead and PCB concentrations in wetland plant tissue were much higher at the Site stations than the 
reference stations, suggesting that pollutants may be located more deeply in the sediment where plant 
roots can uptake them. Herbivores inhabiting this area would appear to be at risk of consuming plants 
with elevated concentrations of pollutants. 

Earthworm tissue lead and PCB concentrations were much greater at the three upland Site stations 
(Stations 4E, 4.5E & 5E) than the off-site reference station (8E). The three lead and PCB impacted 
upland sampling stations were located within areas documented in the R1R (Berger, 2004) to contain 
surficial and buried mixed waste materials containing lead bearing battery casings and PCB contaminated 
soils. Earthworms are a major food source for shrews and moles, as well as a variety of bird species, and 
may represent a pathway through which lead and PCBs are passed onto higher trophic levels in the food 
chain . 
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REPORT CERTIFICATION 

The following report titled "THE LOUIS BERGER GROUP, INC. MATTEO IRON AND METALS 
SEDIMENT TOXICITY TESTING- Hyalella azteca" is an accurate and truthful representation ofi the 
toxicity testing which was performed by American Aquatic Testing, Inc., located at 1105 Union Blvd. 
Alientown, Pennsylvania. We further certify that we have personally examined and are familiar with the 
information submitted in this document and based on our inquiry ofi those individuals immediately 
responsible for obtaining the information, w'e believe the submitted information is complete as presented. 
We are aware that there are significant penalties for submitting false information . 

Christopher J. Nall 
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MATTEO IRON AND METALS SEDIMENT TOXICITY TESTING- Hyalella azteca 

INTRODUCTION 

During the month ofi August 2003, samples ofi sediment were collected from the Matteo Iron and Metals 
facility and stirrounding area in Gloucester County, New Jersey. These sediment samples were used to 
perform toxicity tests to· determine ifi the tested matrices represent a significant threat to potential receptor 
orgamsms. 

The sediment samples from the study area were delivered to American Aquatic Testing, Inc. (AA T) and 
evaluated for toxicity using a 28-day solid phase exposure with the. amphipod Hyalel/a aztec a [1]. 
Following the exposure period, surviving test organisms from the sediments collect~d in the study area 
were compared to a control set tested under similar conditions using sediment ofi known environmental 
quality. The endpoints used for determination ofi an impact' in the amphipod exposures were mortality, 
measured as mean survival, and growth, measured as mean dry weight. 

MATERIALS AND METHODS lHya{el/a azteca 

Surface sediment samples were collected at stations adjacent to the Matteo Iron and Metals facility. 
Station locations were selected to represent areas that may have been impacted by the facility's 
operations. Sediment samples were also taken at stations in the surrounding area for the purpose ofi 
making reference comparisons. . · 

Preparation of sediment samples for testing 

The sediment saniples collected on August 18, 19 and 20 2003, were transported to the Severn Trent 
Laboratories facility in Edison, NJ and picked up by AAT personnel on August 21, 2003. Samples were 
collected in 2.5-gallon high-density polyethylene (HDPE) containers and transported on ice. Upon arrival 
at AAT on August 21, 2003, the samples were refrigerated until being used for testing on September 3, 
2003. These samples were not altered other than to remove large debris and organic material (larger than 
~3 em) before testing. 

Control sediment used to assess the health ofi the test organisms used for testing was collected from the 
Spruce Run Reservoir in Clinton, NJ on August 26, 2003 and was screened on-site using a #18 mesh . . 

screen to remove large debris <!nd indigenous organisms.· Screened sediment was placed in a five gallon 
HDPE container for transport to the laboratory and refrigerated until used for testing on September 3, 
2003. Control sediment was analyzed for grain size, and total organic carbon (TOC) by Severn Trent 
Laboratories in Edison, NJ. The results ofithese analyses are included at the end ofithis appendix . 
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. Test orgarzisms 

Amphipods (Hyalella azteca) used for the study were obtained from stock cultures maintained by Aquatic 
Biosystems, Inc. of Fort Collins, CO and were received in-house on September 3, 2003. Priorto testing, 
the ·organisms Were held under conditions similar to that which they would encounter during the test (see 
Table I). The amp hi pods were fed· once daily a combination of yeast, cereal leaves and digested trout 
pellets (YCT) [ 1 ]. At the beginning of the 28-day exposure, the test organisms were 7 days old. The age 
group used to conduct this test did however fall within the acceptable age range for this procedure [1]. 

A reference toxicant test using potassium chloride was conducted· concurrently with the 28-day exposure 
to assess the sensitivity. of the Jot of organisms used in the sediment test. The 48 hr LC5o produced was 
338.7 ppm. This test value falls within the acceptable range of the control chart being maintained by 
AAT for this test species. A copy of the raw data and the controLchart are included. 

Experimental procedures 

The entire sediment exposure series for this project consisted of ten sediment samples from the study area 
and one of control sediment from Spruce Run Reservoir. Test chambers (300 mL tall form borosilicate 
glass beakers) were filled with 100 mL of sediment. 175 mL of test water was poured over the sediment 
gently to cause minimal disturbance. There were five replicate chambers for each station treatment. Test 
chambers were allowed to settle for 24 hours prior to test initiation . 

After the settling period, the overlying water was siphoned off and fresh water was· introduced, using a 
small; round HDPE disk suspended over the sediment to deflect the water flow and minimize disturbance 
to the sediment. .Water quality data including alkalinity, ammonia, conductivity, dissolved oxygen, 
temperature, pH, and hardness were measured initiaJly on composite water samples from all samples, 
prior to the introduction of test organisms, and at the end of the 28-day exposure for each sample and the 
control. . Conductivity was also measured at 7, 14 .and 21 days in all samples and the control. The 
dissolved oxygen, pH and temperature· were also measured initially and every 24 hours thereafter for the 
duration ofthe exposure for each sample and the controL 

The exposure period began by placing 10 randomly selected test organisms into each chamber. Care was 
taken to ensure that the organisms were released beneath the surface of the overlying water to keep air 
bubbles from forcing the organisms to the surface. Test chambers were not fed during this exposure. Test 
conditions are summarized in Table I. 

Observations were made and recorded for each chamber each day during the exposure period to assess 
organism health. Observations included the number of organisms dead, swimming, on the surface of the 
sediment or on the surface of the water. Dissolved oxygen, pH and temperature were measured and 
recorded each day from a new replicate chamber for each sample and the control. During the :28 days of 
the test, each chamber would be used for recordings five times and three chambers would be used six 
times. 150 mL of the overlying water was siphoned off twice a day and replaced using reconstituted 
water as a measure to maintain sufficient dissolved oxygen levels. Care was taken to minimize 
disturbance ofthe sediment during water renewal by using the small HDPE disc . 
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At the end of. the 28-day exposure tbe final alk~linity, ammonia, conductivity, hardness, dissolved 
oxygen, pH and temperature were m~asured, and the test chambers were prepared for the removal of. test 
organisms. With the overlying wa:ter present in each chamber, the top 20% of. sediment was gently ~tirred 
into suspension. The slurry was thert pouredinto a #60 inesh screen (250 J!m) and rinsed in a shallow pan 
of. laboratory water to remove the finer grains of. the sediment. Sediment remaining in the sieve was 
placed into a second shallow pan of. water over a light table; and carefully sorted to find the surviving test 
organisms. Using additional laboratory water, this process was repeated two or three times for each 
replicate until all the sediment had been inspected. All surviving organisms were transferred to a 30 mL 
souf.fle cup for live count verification and preparation for weight determination. 

When all test chambers had been sieved and the number of. survivors verified, the test organisms were 
sacrificed using eth~nol. The test oi·gan.isms were then placed on tared aluminum weigh paris, which had 
been initially dried and weighed on .October 1, 2003, dried for six hours at 105° C, and then transferred to 
a dessicator to cool before dry weight determination. Final dry weights were recorded on October 8, 
2003. 

Data analysis· 

Data analysis was performed following procedures published by the USEPA [1] using the Toxstat [2] data 
analysis software. Survival data, in the form of. proportion of. survivors in each chamber, wastransformed 
by arcsine squareroot and then tested fornormality using the Shapiro-Wilk's test or the Chi-Square test 
and for homogeneity of. variance using Bartlett's test, as appropriate. Analysis of. variance (ANOVA) 
followed by Durmett'sa posterioripair-Wise comparisons or Steel's Many-One Rank test, as appropriate, 
to ·evaluate differences between stations and the control sample . 
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·TABLE I; Suiilniary of Condi~ion~ fo,rHyal~lla azteca Toxicity Test 

l. Testtype;. 

2. T~mperature;· 

3. Light quality;· · 

4. Lightintensity; 
. . 

5; Photo.period; · · 

6. Test chamber size~ . 

7. Sedimentvohime; 

8. Overlying water volume; 

9. Renewal; 

10. Age ofitest organisms; 

11. Number organisms I container; 

12. · Replicates; 

13. Feeding; 

14. Aeration; 

15. ·Overlying water~ · 

16. Test chamber cleaning; 

17. Overlying water quality; 

18. . Test duration; 

19. Effects measured;· 

20. Test acceptability; 

Whole sediment, static, dailyrenewal 

23.0 +I., 1.0 ° c 

Wide-spectrum fluorescent illumination 

50~ I 00 foot-candles 

16 hours light, 08 hours dark. 

300 niL high form borosilicate glass beakers 

100 mL I replicate 

17 5 mL I replicate 

2 volume exchanges per day 

7 days 

10 

5 

None. 

None unless dissolved·oxygen concentrations 
· :s 25 ppm, then~ 1 00 hubbies I min, 

Laboratory reconstituted water 

Only ifi necessary 

. D. 0., pH and temperature daily; alkalinity, 
ammonia, conductivity, hardness & pH at 
beginning and end ofitest, conductivity@ 7, 14, 
21 days\ 

28 days 

I Survival andgrowth as mean dry weight 
I 

. :Minimum control survival 80% 
' I 
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,.RESULTS 

Effects on Survival/Contro!Sample 

Raw data are presented at theend o~this Appendix; Data:were arcsine square roottransforined. The data 
were found to be norrhally Cllstributed, were tested for homogeneity ofivariances usirig Bartlett's test, and 
found to be hofuogerieous. it was therefore detennined that parametric analyses were appropriate, and 
ANOVA followed by Dunnett's pairwise comparisons were used to determine differences between 
survival ofi organisms iri station sediments and the control $ample. · 

Results from the analysis, ~hich compared survival in station sediments with survival ofi organisms 
exposed to the control sample, are, presented in Table II and at the end ofi this Ap.pendix. 

. ' ~ . . . . ' - . 

Ofi the ten stations in .the stUdy area, station 4 caused 100%. tnortality and' was eliminated from analysis. 
Sediment from stations· I, 2; 3, 5 and 8 did .not produce mortality statistically differ~nt fro in the control 
exposure. Amp hi pods exposed to sediment from :stations 6, 7, 9 and 10 had signi ticantly less survival 
than those exposed to the control treatment, and were notincluded in weight determinations; 

Table II. Percent survival of H. azteca by replicate chamber & survival comparison using control samJ!Ie 

Station .. 

Replicate Control 1 2 3 4* 5 6 7 8 9 10 
' 

A 100 100' . 100 90 '0 lOO 100 70 100 60 90 

B 90 90 100 80 0 100 70 40 100 80 60 

c 100 90 too· 90 0 80 60 70 90 100 80 
.. 

D 100 100 90 70 0 100 60 60 80 70 60 
·, 

E 100 100 80 90 0 80 60 .. 40 90 70 50 
Mean 98.0 96.0 94.0 84.0 0 92.0 70.0 56.0 92.0 76.0 68.0 Suivival 

Statistically 
Different ·No No No ¥¢'$ No Yes Yes· No Yes Yes From -
Control 

. ",':, :--~·- ~-.· :·-· .... '·>.>: • -' ·-;~;-·: ·.=· .. ';.: -,~ .. :.-~ c.~_:·-·. <: .::'- ._ .. ,., .. ·-·.:.- .. ' * ..:i~aiTiple,notmclud~qln>ANOY:A,q:q~ to :lQQ %mortality 

I 
: 
I 
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Effects on Growihl Control Sample 
:-.: ' . . ~ 

Raw data are presented at the end ofl this Appendix: The data' were found to be norinally distributed, were 
tested for homogeneity _ofl variances using Bartlett's test; and found to be homogeneous .. It was therefore 
determined that parametric analyses were appropriate; and ANOVA followed by Dunnett's pairwise 
comparisons were used to determine differences betweeri growth ofl organisms in s\afion sediments and 
the control sample. · 

. . 

Results from the analysis, which compared mean_ dry weights for stations 1, 2, 3, 5 and 8 to the control 
sample, are presented in Table III and at the end ofl this Appendix. 

Ofl the five stations that did not exhibit excessive ITIOrtality compared to the. cmitrol sample, stations 1, 2, 
3 and 5 did not produce niean dry weights significantly different from the control exposure. Only station 
8 was found to be statistically significant for average dry weight. 

Table III. Mean dry weight (mg.) ofH. azteca by replicate chamber & growth comparison using control 

Station 

Replicate Control 1 2 3 5 8 

A 0.067 0.087 0.073 0.053 0.082 0.039 

B 0.077 0.083 . 0;108- . 0.074 0.076 0.065 

c 0.076 0.106 0.079 . 0.073 0.091 0.058 

D 0.080 0.086 0;072 0.083 0.058 0.071 
' 

E 0.079 0.101 ·o.075 0.081 0.069 0.050 
Mean 0.076 0.093 0.081 o:o73 0.075 0.057 DryWt.-mg. 

Statistically 
Different No 

.. 

From Control ' - No No No Yes 
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I Initials l7fO . I "T1ff .W 9./' 
I Date qJ.~c. I t:;/t.i 11/t:;"" C>~ 

K~:. D=dead y 

4 
~ 
~ 
~ 
16 
j:2, 

B 
R 
P.. 
B 
~ 
(b 
~ 
(J.. 
~ 

.P., 

R .A 
B 

'f.l-
r~ 
B 
-~ 

G 
(~ 
B 

-;-~ 
·C ~17 

• Beginning Date & Time: 1-J -~ s l7J.c.:.. 
Ending Date & Time:_· ---J,~·o:....-...:.l_-....:::cJ-L3---JJ~-a.!::..<J ~~-

Freshwater Sediment Test 
American Aquatic Testing, inc., 

Observations/Live Count 

Dav \ 

5 6 7 8 9 
!') 8 \-J N B 
~ fS ~ fJ ..p.., 

5 B _N J"! A 

{") B N f) 

'"' 6 B 1\) "' 
p, 

y, B N J..l (l-) 

·p, 'P> _N jJ . (2-,· 

'\') I~ N_ fJ 'fb' 
') B t\ t' r, 

K. .!\: ,v (/ 

f) R "' ·f.J ~ 

~- B . '\\) 'tJ ~ 
0 i3 N jV 13 
~ 13 N· ;v -~-
~ g· J-l_ f-1_ ~ 

o .· p,··· .· N. fJ \~ 

B. ~- ,.i \~ 
\ol.). ·. B '\'-) -jJ' .{J.._ 

H B ~- }J .'{2. . 

"N ,(3 N .. IV 1'1. 
t:S B . \\.\ tv (2, 

B t\l ,_; Q, 

13· 'N .f) P; 
F< B·. -~ r C3 
B . 13 ~- f'J ~ 

1"1'9 ~ -r9. -~ I r.t9 
qg. l:fl&; · 4 \!o '1/lf I 1\\ z; 

1-0 11 12 13 
-f./ p u FJ 
p' fJ tJ fJ 
;./ ,..; N IJ 
J.} ---;J N )J 

f) fJ f':J .,.; 
iJ f.) rJ JJ 
J.l f) N fl· 
)1 -rJ N rJ 
/V -~ tZJ tJ .· 
,_; ;v ~\ fl 
-fi ---p l'J tv' 

·;.~ fJ -~ ·{I/ 

tJ· #J· N I" 
f.;' fJ N f1 
IJ' F N N 

"' -·-N . rW ii'· 
'I" f.). (\ · .. iV' 
--p 

"" 
'N· ·-N·-. 

f-J' tJ t\J ii 
f-J .p ~} ·_ -.N 
j\1' . fl . . ·-~- tJ . . ~ .. 

"'- ·. ·W ·(\J· N 
}:J '' . --p . .. .·M N 
F•····,· 1.1 'N .fl 
JV fJ N· p 
~- ·-up. ·. I~ 7Q9 

""thE.. PJlt¥ ~l'FS ~lit 

N ='normal activit , A=abnormal activit Y. y, B'=No Observations 

Commen~~~:----------------~--------------------~----~
----~------------~~~----



• Job Number: /7.3 - 0 )_ o I 
Species: H-. Ot c.. +e tt.<h- • Beginning Date & Time: q-5- #J 3 17 ~CI. 

Ending Date & Time:_-.a.=lu:;...._-f~....~~o..,_J_fu.~tl~....:ttl~,;,)~ 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 
Dav28 

Dav F1nal 
Lone. Reo. 14 15 16 17 18 19 20 21 22 23 24· 25 26 27 Observ Coul'lt 

\i) Key: D=dead N=normal activity, A=abnormal activity B=no observa.tions 
Comments: 

1 q -''I~ f0/~ 



• Job Number: If 3-o/ -ol • Beginning Date & Time: 9-3 -o ~ I?:U:. • 
Ending Date & Time: _ _..1 qx..-·-_,_(_-~"4'--_,_/<.)=-<..>=· ~c.>-

Species: R .c,z te c ~ 

Cone. 

I Initials 
I Date 

Reo. 
A 
B 
c 
D 
E 
A 
B 
c 
D 
E 
A 
B 
c 
D 
E 
A 
B 
c 
D 
E 
A 
B 
c 
D 
E 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

Dav 
0 1 2 3 4 5 6 7 8 9 10 11 12 t3 

Key: D=dead, N= ormal activity, A=abnormal activity, s=No Observations. 

Comment=s_: _Ci)='::.__::R&""'"· '("'\1'---""-~"=<(>."""--"Q'\.Q.~_.,\.e..."'-);JC""'·'-''l"''--'-·-q-+h>=-,... _~"'v'=> __ . ----,----,..,-----,-----:---:-----::-----...,..,.--------,---



• Job Number: /7 3-o I -a I 
Species: I+. q z te 4 A. 

l;onc. Reo. 14 15 16 17 18 

Sit-e.. 
A j.J f.l jV tJ w 
8 

,.., fJ ,v {J tv 
c tV /J AI fV N 

5 D fJ JJ 7J fl. w 
E }J IJ /V tJ ~ 

A }.J ~ jll !V \V 

Si~-t. 8 fJ tJ f\1 tJ ~ 

b(j) c tJ 7V:- N fV ~ 
D tv fJ J\J tV ~ 

E p ";J 'N tJ -~ 

A fJ fJ f\1 fJ N 

Sa- e. B jJ tJ jV (ll N 
c tJ /J iJ f'./ N 

7-· D jV iJ (..1 tJ N 
E f'oJ fV N fv \~ 

Sa., 
A tv /11 fV f) \"1 
8 JV rJ A) I" ~ 

:g c jl) tv N fll ·~ 

D j\/ rJ ('J ,.v tY 
E t.J p N Ill !"-~ 

S,--t-e 
A N 7J -N "' .\J 
8 f.} tu fJ. jll ·\-j 

·c f\1• fV (') tv -~ 
4 D jJ ,._; rJ ;v N 

E ·f.) ,_; tJ Jli '\') 

r Initials rtX:> :'MP . -~ 1PfJ ~' 

I Date <lf/17 t:tftY llfhlllf qf>-e. <112....\ 

• Beginning Date-& Time: 1 ~ 3-c 3. /-:};).~ • 
Ending Date & Time: · to - ( -d$ 1 c;o~ · 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

Dav 
Dav 28 

Final 
19 20 21 22 23 24 25 26 27 Obser v Count 

fV /V f\1 u f'J N r'\Y F tv fJ /0 

t.1 ,_; 
""' 

{\ t-J ~ [\J !" N f../ lu 

tJ t' fl ~ tv N N F rJ ,v 8 

tv jV 

"'· N tJ v0 1!\) rJ N fi 10 

jV J.! _ti_ N \\.) IN 1\: p..j N f-/. 'g 

[V f" fJ \'] \\J N \1\) IV (( tv J(} 

f./ (V fV tJ \\) N "(\ lJ (\) IJ ...,. 

iV jV fJ N tJ N N "' -tv # c 
tv' ~ tV ~ N rJ N 7J t0 tJ· 6 
f\} "1!. j\1 \') \\) N \r.Q Fl t\) N 6 

tJ 6.,) "' (\) N r.J .. l\J j\J t< AI ?-
;J .fJ (II f'J tv I'V l\J 1-i f\: {J Lf 
'tJ N. tJ N N (V N .F N rJ 7 
tv N fl ~\J \\J 1\) N f'J iJ N 6 
fV "' J.l t( tJ i\l -hl 

""' 
1\) IJ L( 

tv L'i _tJ {\ \J f\) {\J f..l \\J fJ {() 

t.l I~ fJ (\ " j\J N fl r() tJ ~Q) 

fl./ {\( fJ ~ N tJ I\ . 
. ;;· 

t-o: {'J 9 
t..J fV. tJ "'L J\l ~\) ~ J} 1\J N t 
A) ,.., rJ /1.1 N -I\] ~\. tJ \0 N ~ 

I 

·pJ tJ fJ I\ \V tv \\.. 7J N N 6. 
jV ·N tJ " N t\1 t\ 1.1 .N N 7! 

... /'J fV_ 1' ·~- \V N ·\f\ ).) N jJ /O 
{1.1 N IV \J. N tv ~' tv ·10 . t\J. . ''":/ 
f-1 N ,_} tJ v II\) \R fJ 1\. A) ....,.. 

'MO. ·-mP :fbtl) . f./\.cf (\If( o· N .. (/._ kl\rl ··1fiii:J· M.. ·~ ~ '· 

~!'?r"J- _qf-rl !J.la-'L "l ,._<) ~ \2J:.:. q i~ err-~ qJ~ti q I~ . fo/ 1 ·;~j, ,._, 

Comments:(J) CXtCoC" 
Key: D=dead, ~=:nwl activity, A~bnormal ;?ivity B=no o~servations 

- .ih:t"J- cr :.,..,/;,. .~ - In£ lo -TIZ>If#.~ . · · · 

(/ · .. 



I 
I 

• Job Number:_,..,....../_7......;..3_--_c._i --_.-_; ___ _ 

Species: __ _..H..L..:-:· B:uZ"'"'tu.<-.:'-~c...;....._ __ 

_Cone. Rer.2 0 1 2 3 4 

A ,;:.. ll b "'D lr2 
B R ].. 12;, D I:? 

Si-re c & B N -r::> ) 

..J_o D B R t? -g p, 
E B B N b_ B 
A 

'\ B 
c 
D 
E 
A 

'\ 
B 
c 
D 
E 
A 

\ B 
c 
D 
E 
A 

\ 
B 
c 
D 
E 

initials -;lit? 71iY? -1r (J_/ rff"' 
Date tf./3 'flY ~ /d'/iJ _El'c 

• Beginning Date & Time: q , 3 - ~ 3 11 ~·" • 
Ending Date & Time:_.....:..;;io_-~1:.....~-"'""".$ _ __,_/ .;;..o.=;.<>_...q_· _ 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

Dav 
5 6 7 8 

:B t' I'J f.) p, 
_(2 tJ N J-...J 1'3_ 
"B tJ N tJ 0 
10 tJ N [V ~ 

9 

e; tJ ~ rJ (.l,. 

' 

~ ,J'l),R \¥-'\ ~· ~ 

1~ ctler Slro 41/u ~r~, 

10 11 12 13 
f\1 N ~ tv 
jV N (\l t.J 
N' AI N (V_ 

fJ N N tJ 
fJ /II t..l tJ 

1¥1P -1fifO fitlf B£ 
t?jf I_S 'flLi.t <>th5 &f/tl 

Ke : D =dead N dnormal activi y ty , A=abnorma.i activi · , B=No Observations ' ty 

Comments: 
~----~---------------------------

------------------------~~~--~~--
~~~~ 



I 
I 

• Job Number: /7 ~:o 1-o f 
Species: j..J. c:; z_~ ~c... 

Cone. Reo. 14 15 16 17 18 
A .rv "' tJ r.l 1'..1 

S;t-e B ,v .rJ rJ 1'1 N 

c _fl fJ: {V /ol 1\i 

J-o D rJ jJ t.1 tJ ~ 

E ;J IV tv IV t"\ 
A 

\ 
B 
c 
D 
E 
A 

\ 
B 
c 
D -
E 
A 

\ B 
c 
D 
E 
A 

\ 
B 
c 
D 
E 

Initials 7tJJ.O -rAJ? . fflt? '1'7i'r' . -~ 
Date qfr;- qflir aftq tf!ro Cll'll 

• Beginning Date & Time: 9' 5 ,~ &> 3 I 7 d:-0 ..• 

Ending Date & Time: ra -I ~" S · ta..;.;; 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

·Observations/Live Count 

Dav. 
19 20 21 22 23 
tv fJ /.) IV \J 
tJ fJ ti· 1\) N 
/II f" t! tO \\) 

f\!_ rJ. fl. \\) \\) 
tv fJ ;v ~ N 

7ZlP 1?Jp . ~ ('{: v vW 1 
11-,J.. qf:r? ?I~ l 2..<; IC]t'2-'"€ 

24 
tv 
tv 

. ~\) 

;\:> . 
.. t-J 

~ ..,,,..J-

Da1128 
Final 

25 26 27 ·Observ Count 
_N J'~ lJ ·w 't 
N ,.; tv iV ~ 

N ;J N }J if 

N J-l (\) N 6 
1\) f\1 N fJ -~ 

' 

' 
j_~i· 71JtO rw?. ·~ w 
~~ q},.t; l'il~v r~Jt /'bfj 

Ke : D=dead, N=normal activit , A=abnorma activi y y ty B=nd observations 

Comments: 
~------------~--------------------~----~--~

--------------~--~------------~--



·client/Toxicant: /f-3 
----~~-----------

Project Number:-r----'-o-=-1-o_::,..;..l ---------------
.Species:· -· .. · H -9 zk-Lk 

Beginning Date & Time: Cf..: J ·- <~ _3 llJ-o 
Ending Date & Time: fD - 1 :'. 43 tao.:. 

Hatch Date:___,.----'-----

American Aquatic Testing, lnc. 
W. h D elgl t ata 

A B (B-A)*1000=C D C/D C/E 
weight of weight of dry weight of #of mean dry IC2s & NOEC 

Pan boat boat & org. organisms surviving weight cale. weight 
Cone. Rep # (g) (g) (mg) org. (mg) (mg) 

A \ o.colp6§' n.ooS5L e.ceo iJJ . '/0 o. o<o1 0· Dlol 
.B 2.. o.co513 O.oD~g'2. o. w9 q o.oll o,n<.tR 

c 3 ooo4o3 o.coi.\lq 0,\Lo iO b.t()({.o Q.O((o 

fo.,+rr) 
D l\ o.od-t2C\ o.coso=l 0.~0 /{) o.oB'o o.o~o 
E s o.coq<;{o o.COS:3S" n.IGf lo o.otct o,o-R 
~. 

& 
'N 
A lR o.oo 433 ol:J2£2D o.'d5l I£:) 0 o~1- 0.0~ l 
B ., D.cnl\-L\<2 o.COS23 o./5"" 3_ 1('),0,)3 iQ.OIS" 

S;te. c ~ o.ooY.IS' o.cos 70 (J -~s- 9 6' \O(o :o.o'1S. 
D 9 o.co4c::;-3 ln.COS'"Sf 0 1-~'lo IC (),os(o o.o%to 

• { 
E ·10 0. 00 -:z::r-1 In CJOt\1~ \. 0' lo D.ID\ o. \0' 
F 
G 
H 
A l \ 0. co t..V:>g.. O.CDS'2."l 0,"13 IO o.Qt-?:>_ o .o·13_ 

Sa-<- .B !'<._ b.oo4Lo f o.oos-&.R I . o 8" jD o.lo~ 0\ \08' 
c \~ o.co4~l o.oo~ Ott9' . 16 D.O¥i O.O(Cf . 
D 14 ""'\.ent..\os o.oou·\o 0 .c.os- q 5~01-2 o.o<.o.s 

2 E lS" . o.oo431 o.,Q:L\q{ O.CDO ll (),01-5 O.OCDO 
F 
G 
H 
A \\..p o.oo4S7 6.oD !::>On o.Y&'" Cf 0.05~ O.Otfn 

. t)lk B t'l o.oo4(c(o ':J.OOs2~ 0.$"9 ~""'? O. O"l-if o.ose1 
c \~ o. coy:~ t;"" o.CD_SQI Q.(olo q ().~~3 0.0 lo(D 
D \9 0.00410 O,C:OS2~ 6.6"8 -, 

o.c~'?:> 0.0~ 
~ 

j 

E 2s:> 0.00 "39L\. t1.CO~ CJ.I~ q <:>. O'B \ 0<01'?:> 
F 
G 
H 

II 
Initials 

I \.;fc;~ Ito~ ~~ 7W Vb' -y~· 
Date to I C6" - W/'"J- \OJ.~ lUf~ .. . . . 

. . . /.'\E = Ong1nal number of orgamsms at test 1mttat1on. adJusted for losses . 
Observations: 0 0 ,(J!] -:)"~ \ o ( ~ . · · ·----------------------
-----~--------------~------------------------------------------
BasicWf.wk3 



ClientJToxicant:--lt~l=--~:::._ _______ _ 
Project Number:-'· ._._.;0_1_-.....;;;:.0~l ______ _____ 

• Species: . , ii · . O:cteCA 

Beginning Date & Time: 9- ~ -o -:s J]~ 
Ending Date & Time: i~-t-c5 /co.:.. 
Hatch Date:. ______ ___;., 

American Aquatic Testing, Inc. 
w. h e1a1 t Data 

A B (B-A)*1000=C D CID C/E 
weight of weight of dry weight of #of mean dry lC2s & NOEC 

Pan boat boat & org. organisms surViving weight cale. weight 
Cone. Rep # (g) (g) (mg) ora. (rna) (mg) 

A - - 0 -· --· 
51-fc. 

B - - --- -- 0 ~ -
c - ,_ - - 0 - -
D - - -·· - 0 - -

'-( E - - --- - 0 - -
F - -
G - -
H - -

s,-ie 
A '2.-i O.C06o-!> 0' 00 t:;"l 5' 0.~2_ /0 [I O'i):l (),082 
B 7_7... o.ooU.S4 b.C0<'""30 o.-l& jO C"\ D:+f~ (') ~Ot(o 
c 2..~ o.co4+<o D,C()dq 0 .. ,3 8' 0. ()9 \ C) o"l3 
D 24 o.ooL\01 b I. oou (o$" f). <;""g. /0 0 .O?<i$" o.os~ 

• > E zs 0-CXJS l \ h,~f:Zo<o o.s-s- -~ o,o(oCJ 0.0~ 
F 
G 
H 
A Z.b o.co~~ o.ool!-5"""1 0 52 lo ('',, () '5;).. o.os2.. 

S11-e 
B 'LI o.oo5'o\ o.oo5:l1 fJ,?~ 9- r--,OLt\) 0.02% 
c 2~ o.co 3q3 0.0043~ fllll-S" 6 C>-0'"15 o.oL\-S 
D '2-Cf C>. 00 38'2. lr\ '(YJ U.\ 3 o.-~l 6 a-o5.1. 0.03l 

c E 3() o.ooL\04 o.ooLf~4 o.~o 6 O·<J'SO In 030 
F * G 
H 
A 3\ o.ooi..f-s-4 o..coq~q o,~o 7 () .. (:)~3 0.030 

S1k 
B 6?. O,cx::>'3W-\ O.C038'3 0 \9 .tf (\. ('\ 45<- 0.0\9 
c ~..?.,-~ o.cot..f~4- lo.coLtqo o, L\-(o 7 f\.Nofcl a.oli(o 
D 34- o.coYlo~ IOLX)SOtf n.~w t Q.()\o0 o. D3tt> 

7- E Y5 0. COL\-'3<g' In mLt.W\ o.-z_q .f./ (),Of-3 o.o2q 
F 
G 
H 

II 
Initials I --:1 ~ I ~\~ ,\B 'No/' -~ "Tr' 
Date- : \~0\ : t ~a y.: lOI~ t~> I;)... lOI~ lOI'i( 

- . . . ... 
E - Ong~nal number of orgamsms at test lnJt1at1on. adJUSted for losses . 

Observations: 
----------~~-----------------------------------------

·--~----------~------------~-------
BasicWf.wkJ 



Ciient/T~xlcant: __ \ 1--:--~--:---------
. Project Number:_...o.:::O~'~""'-· o.:....l--'------
• Species: , · . t-\ a..~-\e. cQ. 

Beginning Date & Time:~;_ 3-03 ·t]~ 
Ending Date & Time: to- i-cs ,ace-
Hatch Date: ______ _ 

American Aquatic Testing, Inc. 
e1.91 a a W. htD t 

A B (B-A)*1000=C D C/D C/E 
weight of weight of dry weight of #of mean dry IC2s & NOEC 

Pan boat boat & org. organisms surviving weight cale. weight 
Cone. Rep # (g) G' (gl . (mg) or g. (mg) (mg) 

A 3(c " t.t'>.l~ il\ .oo4-U~ . 0.3<\ IO a~o'?fi o.o ?>9 
~! 

S;k 
B 31 :).00 4-2.1 0,00 Lj-~(o 0 .CPS IO o_o~S o.o<os 
c '3({ o.ro4<o2 r'\00 s-t4 (LS"2 9 O<J~ o.os-2 
D 3q o.co\.\-~2 _Q.C()Sa{ 0 51 'K 6.a·-t \ o.os? 

0 
E "4-0 o.coS"\0 {';,ro~ss o.4s- 9 O~tfO O.oJ.s- · 

-F 
G 
H 
A 41 o.co-~ o,oo_4__1U 0 ''-\.s- 6 O~O .. r'S o.o_g_S" 

S1re B Ll2 o.ool\-~ b,oo5~2. 0 <.o 3 f (l.D-::f-9 o .oc..o·~ 
c 4~ o.co4-3"1 o.col..\c 19 0. \o2.. lo 6.0(0::2.. n Olo2 
D 44 o.coU-<60 l9 o.oog 0."3Ci 1 O,<:Jcs<o· <D.03Ll 

• q E t.ts- o.oe>l\ 12.. D.OD-50 \ 0 < 2t:t 1 0' <:Jl-j \ loo29 
F 
G 
H· 
A ~ o.co%i o.cosr:g 0.4( :1_ o.os·2 O.Olll 

: ),-1-e B. ~..n E).ooll(Q \ Q,OO~~q 0 \ '2J? t o.o'i T- o.oL.~ 
c- u.~ o.oo4io o.coll41 D·"31 ?l 0-0't(o 0.031 
D L\~ o,ro4z..4-0,00 4:-S$" (),6\ 6" O-o~ b 03\ 

/6 E .S'o 0 ,('CJ ?Anl. OOOl.i-lO o.43 r;; o.~<o 0 0 t.t.~ 
F 
G 
H· 
A 
B 
c 
D 
E 
F 
G 
H 
Initials ·;::;r ~b (\h. /if' J6 l ~ 
Date \olot tOI SS LOI~ it I 1.. 1..0{~ I lO/f!; . . . .. . E = Ong1nal numbe of orgamsms at test 1mtJat1on, adjusted for losses . 

Observations: CD o.ro 4 L\ o. J.i::. 

------------------------------------
BasicWf.wk3 



·, -. Client/Toxicant: _ _../_7._3:::;__-_-------'-----
. . . .. Project.Number: _ __:::D..:...I-,...:o::.;.· _, ____ .;___ __ ,.--__ e; .. sf>ecie~: · · Her z/ec~ ·. · 
•'.,' ·.:··:. !. 

· Beginning Date & Time: 9-3 -c 3 
Ending Date & Tlme:_~---
Hatch Date: __ .,--____ _ 

American Aquatic Testing, Inc. 
w. h e1g1 t Data 

A 8 . (8-A)*1 OOO=C D C/D C/E 
weight of weight of dry weight of #of mean.dry IC2s & NOEC 

Pan boat boat & org. organisms surviving weight cale. weight 
.cone. Rep # . ·. (g) (g) (mg) org. (mg) (mg} 

A ( o;oo Lff).. · 0 -oc'l 33 ().)-I fD o.o;)/ 

Prl!. -- 8 ';). () .Oo t.{ 3~- . (} ,Oo _L/)? '0 .13 jv o.oJg 
c 3 o.a ~ 317 . /.),06t/l5: o. •Y /V C).O/g 

\.J <l~'(t~ TS 
D <f - o.o6 -'-[ /( l)-6ol.f31 0.;)-o {i> o.o)-0 
E 5 6 .oo 'f'f3 _() . 0 <>·1.( 6 ;;:_ o-i~ /o o.oiCj 
F 
G 
H 
A 

·8 
c 

• \ 
D 
E 
F 
G 
H 
A 

\ 
B 

: 
c 
D 
E. 
F 
G 
H 
A 
8 

\ 
c 
D 
E 
F 
G 
H 

II 
Initials 

I '$; I -7 /"P -rAP I 'T1P ~,-zt7p 

Date qjl( '1/L( 1lz q/4 - .. ' . . . . . 
E - OngJnal number of orgamsms at test JnJtJatJon, adjusted for losses . 

Observations: 
-------------------------------------------~-----------------

·--------~~~----------
BasicWT.wk3 



Job Number: /7 3 -o/-o J Start Date & Time: q- S ... D:; I 7 )-tJ . 
Species: H ,&j -zte.,;.~ EndDate&Time: £0-t-.:>~> to~.; 

Sediment Test 
American Aguatic Testing, Inc., 

Water Change Log/initial Water Readings/General Testing Information 

TestDav o 1 2 3 4, 5 6 7 8 9 10 
Morningchange(time) 0")3-o 01'5C 1\0:20 d1..3o O'fo~ :o13o OUc. O~OCOTG,K-0'?!:30 olu..; 

11 12 13 _1_4 

toao 013 o o &co . 071./-':>' 

TestDav 15 16 17 18 19 20 21 22 23 · 24 25 26 27 . 28 

Control Sed. collection date/bv: '8-'J£ -.,~_> ~J;r Organism source:· AB .S Lc . . 

Controi.Sed; sieve date/by: tf'-)..6 ~c)f9--.y Test organism Lot number: · t 3"/ 
. . . . . 

. Test Chamber size: 3 O?J,..., / 

Test Volume of sediment: too ...... I 

Sieve size used: _ ____:/'J~- Number of animals per chamber: /0 Test Volume of water:_--'l_.r'-=.....;;~,....~~-·-

Sample sieve date/by:_--'-M_,.· ~~)1.....__-'---

Si~~e ·size used: {v lA. 
Food Type: YGT 

Freguency of feeding: 1 X"" de. 7 

Test Duration: ':l3 d4'7 S 

~ ·::1 _r-. l ~~ Test Temperature Range: oL.. i:> .... ___;;....._:;;;_;___ __ 

. . ..~ ... ,., • • • 



.· Cilent/T qxicant_--A/_.7~?-· · ----,
.. Joti NLu'ntiEW or-o;, .. 

Beginning Date & Time: fl- 3 -o 3 / ·1- .). ~ 
Ending Date & Time: /0 -I- ~ .! 1 o o .., 

·Species: · Hretz:fecA.. 
Freshwater Sediment Test 

· · American Aquatic Testing, In,:;., ••• 

~ _:. ' 
':.. 1• 

. Physieal/ Chemical Parameters 
j---"-----'--~----'---------~-------'------------

~----~~-~+--~--T---~--~~~D~a~y__ __ 
.Parameter Concentration 0 1 2 3 4 5 6 7 _ 8 9 10 

• 

'- ·. Control 22.;£' .;)j.l) • 2.Z;5 ''},i_j:> zz__o :2.2-._) ;).;)..<'> ;}a. 5 ::;:2.2,0 ,;:v..o ;:).;)..o_ 

T 
Sae .1 ~~.5'. A-..::l-" z:z_s 1-1-.o 2.2.o :zz.s ;>.-J,..:> ~-5 :2.2..,o 22-o J.-J.-<J 
S;le .:).. :22 ..5' a-~ v '2.:2 .S" "L 1~ L-2 o :2.2 .o .9-J. . .:> J~-5 2.A .o ·22-o dJ.-u 
s·a·e3. ·:l.Z.s-:-IJ.).u.22-0' i..L6 'Li_,l.2.2-.old:;> . .., Jd..o :22.o 22 -0 if.},~-

··M Si-1-e ti :2~. 5 I.'};),.:> 't:2.o 21.6 22.o z;z.o c;-J -~ ;;Q. o 2-.2.. o P-o ;}-~ . .; 
P ·· $;·1-e~·:U.S" ;>)_;'>. 12.0 'L--7__-{j 22.o.:l2-.o ~;). .... ~D>-0 2.2.0 )2.<::> ~J-u 

5:te6 .2~.5" J-&. ~ l22cO l..L_o 2Z.o 2-.Z ,<J d;), o ~;;L.O ;J..2..o 2.2.0 J-J..u 
(C) 'Si·fe '] 1.~~0 I.:U--=- z:z_.() z__,__o "2.."Z.O 22..0 J.)..o ~-0 V.o ::n.o ;}J.-.> 

S_;:h= ;Q_ ~'J .0 }-;):.:. 2.7 0 '7J_.o. 2L.c Z"2. -c d-J. <> ~- 0 22.0 .::U-0 ~c).-.> 
S;-fe,~ ;l.3.o j;j_ ... 'LL.o ·2.z .o 2-z..o :J.z_ o J-)..v P-o 1:::2:.2.0 '272-..<:::> dJ-~ 

· · S.'-/elo .::Z3,o i"J--~ ZZ.o t.:z;o ·z.2.0 22-, v d-J.,o ;fa.o :2:1-. ( ·:22.~ J-J-~ 

Cond. (umhos) Alkalinit' (mg/L) Hardness (rng/L) Ammonia (mg/L) Comments: G P~ 7 7 
Concentration Initial ~01 Initial Final Initial Final Initial Final 

S
SNt:-1 I:2.1C: 21<>· ?o L70 70 !/oo o. oo o.D2_t----------~----

,·fc.l 1.7~ :21-5 :fO. 170 iO /00 O.ooiO.CJ . 

S:u '7 2. 'tCl &-=t-s 1l_O 7n 1'9 l o o · o. f' o.o 1 



·· · CiientfToxi_cant: · · .. L'"f 3 · . Beginning Date &Time: · 'f; s -".) I 7 J..o 

Eriding Date & Time: /0- /- v ~ 1 o o v ·. -J~b-Number ·_. o I .:.. o 1. ··.· 

.~'"'S 11• <tztec": .. Freshwater Sedimeht Test . 
American Aquatic Testing, lnp., 

·. Physical/ Chemical Parameters . ·.</ .. 
-.· · .. _. . .. . . _ . Day 

· · Parameter c.cincEmlralion . : 1. · .:. J'J..;. t3 ; '-1 1 S"" 16 17 i 8. I '1 d.: P a J 
:_control Q.3.·o ~b.<o 2--z..•• ;j.:J-.~> ~~·S"" 2Z.a J.) . .> . 2:'2S !13-·o 12:2..0 .J3-o 
5/f e 1 ~3. 6 ~- o 2"L • c d-J-. <> .;>;). ~ 2:2.. c d-~,., 1"2.2-·~ ;)~ .v ::z...z.. ~ ,)J~ ..;> 

T. t.;.,:fe).. l~3~ o .;U.o -z.z.\) J..l---> ;};J.) 22.o -d3.v 2..:2,.$ ,;13 .... ·z..~~~ ~1-.-:. 
. E·· ·sae.3 .;:);s,-a J;)...O zz;.S ;.}~-o ;;);).$""'2.2-~v c?-3 . .;::; 2.1...S J-3 . ..> zz..o a-~:o 

• 

M S;+elf ~~~~·.!>: ?-"A.o ·u.s d.)-~ ;);;J.y :22 o d-3.c.> 2"2.5~ J-1- o z.z...o ,).;}_..,. 
p 

( c) 

<m91L> 

pH 

Si'.Je<;_:.Js-,o· ;U.o 2Z-,_"fi~j-<> ~J:~s-:zz.o;n . .:>· U.s- J-1-~ 22...6 J-1 . .:.. 
S;J-e6 ~3-o · -~';l,.C> 24.~ (}J.,() · JJ-·5 2..2:,0 .).3.~> 2."2.5_ _,;}::)_ . .:> 22 o ;}). "' 
Sife7 J-3~l>-_ ;u:,o. zz.5 ;).)o.u ~')-f ~.0 ;}:l . .:> 22-.c; J--3-~ .'22-.o :J-:?-.:.> 
5d·eK: j3. o :· ~-0 2Z-S ;}J ·u d-J..~. 22. o ~3 . .:> ).;2,S ;}J~.:.. z::z_ c d-3·"' 
S;.+e?. ;)3>-.:. l?..-0 -zz.S d-;},c. if'J,s:- zi.:o d-~-v LL-.5_ .;J-!,o :J-.2--.o d-.3- o 

S--le/6 ;:}:\.o: ~-0 22..._) ;;-:>.o d-J.·) 22.0 ~~-_, 'L'L.O ;;J.:J.c> 2-Z..o d-~-P 

Date . &fftl..( ~l\~) ~(((.. 'lJJ'"l- q]tll. :'/ /1'? ~/'J-tJ . <t\2.1 &?h~ 7/Z-.:f ~h.l/ 

_Cond. (umilos) ~kafinit (mgll) !'fardness (~giL) Ammonia (mgll) 1--omments: (!;)'/)c. ..., llf 
Concentration ~lnitia(!) . ~ lnlttil Final Initial Final Initial Final @ J)q-....., ;)../ 1 

Initial~ · "1JJr 'T.J>P ·"'-



• 

• 

· Beginning Date & Time: .. 9- J~c;. 3 l 7-;.. " 
Ending Date & Time: /0- /--~ l /Oo c> · 

··. · FreshwaterSedime~tTest · 
· American Aquatic Te$tlhg,lns: .• 
PllY~ical 1 Chemical Parameters 

,.. ·_· 

~· ---

;·~ 

(mg/L) s,·te [ c:,.5 fo.o la~ I (9.\) c;, ~-' lo . .l 
Sa·(~ 1 ·. ~5 · -lo.o 5.~ ~-D 6.y :b,-3 &.3 

_Cond. (urnlios) Alkalinro (mgll)" HardnesS (mg/L) Ammonia (mgllr ~omments: 
Concentration .~ 1."-Noal lnitiat Final Initial · Final_ Initial Final f.\ -=t.a .~ ~Lz s . 

CQntrol -~5b. .......... 
~ 

Slfe"1 l?w.o -""'- G}C, J,.c..,.;vd'Y .,.,. c£.
7 s.--fe ;): 1~0 " "' Sae l. BaD ............... 3) DJI fln.-.,.,c. /Yltffii. 

S.--t_e _i(_ · i~IU " ,........ ·. ,J,-;l'Ai.,WJ-tto ;o/OU 
SiTeS: I?>JD ""'- / 

· 5:1-eb ~IS" ~ 
~ ,:-J.e ]_ 1,;)..5 ' S,·feK !2 J_~ •"'-
Saetf r::; :L<; I 'r--.. s ,;1-e /0 >10 "" lnitia~ . Wc..tJ "\. 
D~e · lbll \ 

fWS2QPAR.wU 



. ' ~ .. · . ArnericanAquaticTesting, ~nc .. 

.. • •• 

. . . 

.·STATISTICALDJ\TA FORllyalella azteca28""DAY 
·,.. - . . '. .·-:-\·:_··· . . .·... . . . . 

'• . . 

SURVIVAL .. ·, 

. USING GONTROL SEDH\.1ENT . 

• 
· . 

• 
9 



-- --~.-- ~ _ . ..;; ~-;_- ~ ~--- -·---- -~ . .:....:...- ·:...:·--::'-:-''-:;--- ~:~ ~;-~ .. :?, ... - ~ :_- -··~._:.... .. -.:~>::- _._ ~ ·:... _. ~ -·...:.----- _: ·-::-- -~....;-----.. " :·.-· ":·>.·:.:·._: ,·.;-:- . ;·:···· ·:: ... , _!_;··~-

.teo Metais;'H. · az-teca ,2acf;·:t1~·. :dat~ os;o,i/o3 · .. · 
File: d:\toxstat\l730l:ofh~as\r.: -TrallsfOrm: ARC SINE (SQUARE ROOT (Y)) 

. . - .· . 

SUMMARY . STATISTICS ON TRANSFORMED DATA -- TABLE 1. of 2 
___ .. _- -.-- _-_- _:...;..·_._ ~--_:.··- -- -·--·-.--.-~ :·-~--~--_-.;.. ____ :..- --- ~---:.·;_·_ ~·-- -·-- ~ ~'- _:_---------- _..:..--------

GRP IDENTIFICATION N MIN MAX MEAN 
--- -.-----:" -.--- -. ~- .. -·----- -·- ---· .;... - -·- -·- - ....;. - - -- -·- ------

1 · Co[l.trol 5 ·l.249 
.. 

1. 4 1'2 1·. 379. 
2 SITE. .1 5 L'249 1 ;412 1.347 

1.)Q7. 
_. 

1.41~ 1.318 3 SITE 2 5. 
4 SITE 3 5 0.:991 .1.249. 1.169 
5 SITE 5 5 .. 1.107 1.412 1.290 
6 .SITE 6 .5 : (:),~886 1.412 1. 012 .. 
7 SITE -~7 5 0.685 0.991 0 :'848 
8 SITE 8 5 1 :io7 1.412 1.286 
9 SITE 9 5 0 .886 1.412 1.078 

10 SITE '10 5 0 .785 1.249 0 .983 

Matteo Metals H. azteca 28d surv. date 09/03/03 
File: d: \toxstat\1730101h. asti -.Transform: ARC SINE (SQUARE ROOT (Y)) 

• SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 
----~----------------~~~--~-----------~~---~-~--------------------------------

GRP IDENTIFICAT-ION VARIANCE SD SEM c.v. % 
---------------- - ---- ---------- ---------- ---------- ··----------

1 Control - ',' . 0.005 0.073 0.033 5.28 
2 ·SITE 1 . 0.008 0.089 0.040 6.63 
3 SITE 2 0.019 ,0 .138 0.062 10.44 
4 SITE; 3 _0 .. 014 0; 117.- 0.052 10.00 
5 SITE 5 0.028 0.167 0.075 12.94 
6 ·siTE 6 0.052 0.228 0.102 22.53 
7 SITE 7 0.024 0.155 0.069 18.26 
8 SITE 8 0.017 0.129 0.058 10.03 
9 SITE 9 0.041 0.203 0.091 18.81 

10 SITE 10 0.036 0 .. 190 0.085 19.31 

• 



... - . '·-. ·. . . 

Matteo Metals. H. azteca''~)2;8d surv~·. date. 09/(J)/03 · 

I. alpel: rd

0

: \toxstat\l73010:IJi. asu Transform: ARC. SINE(SQUARE ROOT (Y)) 

~ Wilk's test for p6r~~lify · 
--~~-~---------~~--~-----~--~-------------------- _· -.- _·.:.:..:~---~ ....:.·~-- ~ _:·~-: __ ·-. .:...·.:....··- -._·'-.·:-··--.-~=.-:..:·_-

D = 0.974 

w = 0.935 
' ' 

critical w .(P = o.o5) -(n =50),= 0.947 .. 
Critical W (P = 0. 01). '(ri~ 50)· =•.--0. 930 .· 
- - - - - - - - - - - - - _·- - _·- - -<- ~---_ ·_ ~--- ;_-- :...::- ".::.< ~~: ~~ ~- ~- ~':: - ....:.--~---,~--:-f. ;,_ - ..::<~:.:.. -- ~ -~- - :·..::._-_ :.:.. - - - - - - - - - - - - - - - - - - - - - - - - -

. . . : . 

Data PASS normality tes't at P=O ~61. level'~ c(;nt:inue analysis. 

Matteo Metals H. azteca 28d surv. date O~/oijo3 
File: d: \ toxstat \1 730-lOlh. asu Tra'nsforin: ARC SINE (SQUARE ROOT (Y)) 

----------------------------------~~-~--~~----~-------------------------------

Bartlett's test for homogeneity of variance 
Calculated Bl statistic = 7.53 

--------------------- -·-.--:.... _-- ~-- ~ ·--.:..- ~- ..:.~- ---~ :.;:_~- :- ·-·- _:-- ...:.-_-- -.--- :._-- :_---- ---------------
Table Chi-square value = 411r1e Chi-square val~e = 
Data PASS Bl homogeneity 

• 

'21 .. 67. 
16~ 92 

(~l~ha = O~Oli df ~ 
(alpha = o;o5, df = 

.-·'. 

9) 
9) 

test at 0. 01 leveL Continue analysis. 

"\ . 

I_ 



d.a:te h9'}63/o 3 · • ·. ' ' · · Matt~o Metals H. az~ec~ ~~d sdi~; 
Fil~: d:\toxstat\1~ioio1~.asri • • •• 

. T:r;?-P:sform: A~C SINK(SQUARE ROOT (Y)) 

-------------------~---------~----~-~~~~--~~-~---~--~----~-~~-~---------------

SOURCE DF ss F 
-----------------~--------~~------.-~~-~~~-~~-~-~~---~----~--------------------
Between 9 ·. 1;487 0.165 6.789 

Within (Error) 40 _ 0. 9~4 . 0. 024 
-- :_ ___ ~-·---- ------------ ~-.;. _ . ...; -~ ~-~-:-<- .:..··-·:·...;·_~:£.::::.-~·:.:..._·~-":'"--~-!--~---:...-.:--·- .;._":._ --~--- ~-- -7---- --~------- -------

Total 49 ~2~461 .: 
-----------------~-----~--~~~~~-~~~~--~-~~~~~-~-~~~--~--------~----------~----

Critical F value= 2.i2·.-(0.05.;.9,40) 
Since F > Critical F REJ'ECi. H:o,: Ali· ~qual 

~(~; .. _ 

Matteo Metals H. azteca 28d surv. daEe 09/03/03 
File: d: \toxstat\1730101h. asu Transform: ARC SINE( SQUARE ROOT (Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:ControlcTreatment 
---------------------------- -~ ~--'-;... ~~---·---- -- -;~----...;. _::_: -- ~-- _:.-- -·-·-- ~---- ---------

GROUP ---
2 
3 
4 
5 
6 
7 
8 
9 

10 

IDENTIFICATION 

Control 
SITE 1 
SITE 2 
SITE 3 
SITE 5 
SITE 6 
SITE 7 
SITE 8 
SITE 9 

SITE 10 

- ' . 

TRANSFORMED 
. 'MEAN 
- - - - --- - - ":"- - --

1. 3.79-
1:.347 
,1.318 
.1 .. 169 
1.290 
1.012 
0.848 
1.286 
L078 .... 
-o·. 983 

. . . . . . . 

MEAN CALCULATED IN 
ORIGINAL UNITS . . 

-~-----~~---------

. 0. 980 
0.960 

··0.940 
0.840 
0:920 
0.700 
0:560 
0.920. 
0.760 
0.680 

T STAT SIG 

0.330 
0.618 
2.132 
0.906 
3.721 * 
5.390 * 
0.948 
3.060 * 
4.020'* 

---------------------------~---~~~-~------~-~~-----~-------------~----------
Dunnett table value = 2.51 (1 Tailed Value, P=0.05, df=40,9) 

Matteo Metals H. azteca 28d surv. date 09/03/03 
File: d:\toxstat\1730101h.asu Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:ControlcTreatment 
---------~--------------~--~------~--~------~-------~~-~--------------~-----

NUM OF Minimum Sig Diff % .. ·of DIFFERENCE 
GROUP 'IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM. CONTROL 
----- -------------------- ------- ---------------- -------- ------------

1 Control 5 
2 SITE 1 5 0.145 14.7 0.020 .! SITE 2 5 0.145 14.7 0.040 

SITE 3 5 0.145 14.7 0.140 
5 SITE 5 5 0.145 14.7 0.060 
6 SITE 6 5 0.145 14.7 0.280 
7 SITE 7 5 0.145 14.7 0.420 
8 SI-TE 8 5 0.145 14.7 .0.060 
9 SITE 9 5 0.145 14.7 0.220 

10 SITE 10 5 0.145 14.7 0.300 



·~ '· .~· 

,• ·. . ... :,.'-. .• ... 

•
LE: 
E: 

TRANSFORM: .... NUMBER OF 8R.6u!?s: io 

Matteo Metals H. 'azteca'28d $trt}t date: OQ./0.3't·o"f~ · 
d: \toxstat\173010lh:asu< ...... · 
ARC SINE(SQUJ}RE ROOT (Y)) 

;-· .. 

.--- -.----- -.-. .:....-- ~-- -·---- -:-,- -: . ..:....·_ -:-·~-...:. .-··~·-~. ·:..:.:_·~--:-- ~-... ~ __ ...;-'_-·-·-·-, ~ .. .:.. ~ ::- !;.-~_-.. _~-··-·-:- .;_,·~· .:....:.-'.: ..... ~..::. ·-- ~·- ~---

GRP IDENTIFICATION REP VALUE TRANS·.· VALUE 
---------------- ---- ---- ------- ---- _.,;.:.- ~ ·-- ·---

·. 

1 Control 1 1.0000 1<4120 .· 
1 Control 2 . '(). 9000 1.2490 
1 Control 3 1.0 .. 000 1.4120·· 
1 Control 4 i. o60'o· 1':412'0 
1 Control 5 .··1.~oodo .. 

·_. .. : ~- 1"4120 
2 SITE 1 1 L oobo·· .. •. 1.4120 ;.,.- .. ... 
2 SITE 1 2 . o .9ooo· ·< · ·:· .. :· .1::2490 
2 SITE 1 3. · o .'9ooo ' .·_.:.·-: 1(2490 .. .· . ·,~ ........... ,'•· 

. .. 
1't4120 2 SITE 1 4 LQOOQ 

2 SITE 1 5 1.0000 1 :'4120' 
3 SITE 2 1 1:oooo 1'A120 
3 SITE 2 2 1. oooq 1':.412 0 
3 $ITE 2 3 .1. 0000 1.4120 
3 SITE 2 4 0.9000 1;2490 
3 SITE 2 5 0:8000 1.1071 
4 SITE 3 i 0.9000 1,2490 
4 SITE 3 2 0.8000 1·.:1071 
4 SITE 3 3 0. 9000 . 1.2490 

tt SITE 3 4 0.7000 o:-9912 
SITE 3 5 0 .'9000 1. 2490 
SITE 5 1 1.0000 ... ·i. 4120 

5 SITE 5 2 i. o.ooo i:4i2o 
5 SITE 5 3 0.8000 1~1071 
5 SITE 5 4 1. 000.0 1:'4120 
5 SITE 5 5 0.8000. 1.1071 
6 SITE 6 1 1. oo'oci. 1.4120 
6 SITE 6 2 .·o. 7ooo 0.9912 
6 SITE 6 3 0.6000 0;8861 
6 SITE 6 4 o. 6o·oo 0.'8861 
6 SITE 6 5 0.6000 o ;-8 861 
7 SITE 7 1 a·. 1ooo '0.9912 
7 SITE 7 2 0.4000 0.;.6847 
7 SITE 7 3 0.7000 0.9912 
7 SITE 7 4 0.6000 0 ·. 8861 
7 SITE 7 5 0.4000· 0.6847 
8 SITE 8 1 1. 0()00 1.4120 
8 ·SITE 8 2 1.0000 1.4120 
8 SITE 8 3 0.9000 1.2490 
8 SITE 8 4 0.8000 1.1071 
8 SITE 8 5 0.9000 1. 2490. 
9 SITE 9 1 0.6000 '0.8861 
9 SITE 9 2 0.8000 1.107'1 
9 SITE 9 3 1. 0000 1.4120 
9 SITE 9 4 0.7000 0.9912 • .SITE 9 5 0.7000 0.9912 

SITE 10 1 0.9000 1.2490 
10 SITE 10 2 0.6000 0. 8861 
10 SITE 10 3 0.8000 1.1071 
10 SITE 10 4 0.6000 0.8861 
10 SITE .10 5 0.5000 0.7854 



.,- _. • c 

AIT1erican Aquatic Testing, Inc. ....:.. ... ·· .. ; .. ·. ··., .. 

• . .. 

.. ·' ·.·-

STATISTICAL DATA FOR Hyalella azteca2S.:DAY . 
. . . /.· . :~ . . . . . ''. .. - . 

. ' .. -~·-

GROWTH. · · ·. 

USING CONTROL SEDIMENT 

• 

• 
10 



Matteo Metals H. azteca 28d grow. date 09/03/0~ 
.e: D:\TOXSTAT\1730101H.AGR Transform: NO 

SUMMARY STATISTICS ON TRANSFORMED 'DATA·. 

TRJ.llis:t·aR'f.hifioN;· 
. · .. - . . ; .. ..,' '" - -
.. ..: ._. / ... ·: _:;:::·:t{~/.;~.-,:' .... 

'i'ABLB'i' t)12. < · 
------------------------- :.._----- ·-------- -·--------.....: ...::.-~- --~·....:-~---~ :.::_·:,.;..::::.;.·-~·,:;;:;_ . ._~-~ ~ -:--- _- __ -- -·---- --· 

'' 

~ ' 

GRP IDENTIFICATION N MIN MAX MEAN·· ·.; 
'' 

: 

---------------- ---------- _____ ..;.._..;.. __ ----------
1 Control 5 0.067 0.080 0.076 
2 SITE 1 5 0.083 0.10~ .0. 093 
3 SITE 2 5 0.072 0 ;·108 0. 6'81 
4 SITE 3 5 0.053 0.083 ··a. 073 .. 
5 SITE 5 5 0.058 0 ;091 '6.075 
6 SITE 8 5 0.039 0.071 0.057 

---------------------------------------- ._-.:... _·.:,..·_·_--- -.-- __ :_ _-,~::·~----~ -· . .;... -·-- -·--- -.- ~------

.... 

Matteo Metals H. azteca 28d grow~ date 09/03/03 
File: D:\TOXSTAT\1730101H.AGR Transform: NO TRANSFORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2. 
----------------------------------------------------------~-------------------

GRP IDENTIFICATION VARIANCE SD SEM c.v. %-
---------------- -------------- ---------- ---------- ----------

- Control 0.000 0.005 0.002 6,. '82 
SITE 1 0.000 0.010 0.005 11.03 
SITE 2 0.000 0.015 0.007 18:56 

4 SITE 3 0.000 0.012 0.005 16.32 
5 SITE 5 0.000 0.013 0.006 16.70 
6 SITE 8 0.000 0.013 0.006 22.23 
-----------------------------~-~--7-------------.------~------~--~-------------

• 



Matteo Metals H. azteca 28d grow. date 0.9/03/03 · 
File: D:\TOXSTAT\1730101H.AGR ·Transform: NO-TRANSFORMATION 

• piro -: Wilk Is test for normality '.,, . '.:. ,· 
' . 

. . . ~ ' .. 
'.;. 

·.· ·' . ... ·· 

---------~------------------------------------------~~-----~~-----~~----------

D = 0.003 

w = 0.978 

Critical W (P = 0.05) 
Critical W (P = 0.01) 

(n = 30) = 0.927 
(ri = 30) = 0. 900 

----------------~----------~-------------------~-~-~-~~~~-~~~~~~~~--~---~--~--

Data PASS normality test at P=O. 0.1 level. Continue a~alysis. 

.. ~ . 

Matteo Metals H. azteca 28d grow. date 09/03/03 
File: D:\TOXSTAT\1730101H.AGR Transform: NO TRANSFORMATION 

Bartlett's test for homogeneity of variance 
caiculated Bl statistic = 3.80 

-------------------------------------------- -.---------- ""':':- -.·--------------------
Table Chi-square value = 411r1e Chi-square value = 

Data PASS Bl homogeneity 

• 

15.09 (alpha = 0.01~ df = 5) 
11.07 (alpha = 0,05, df = 5) 

test at 0.01 level. Continue ~nalysis. 



•

teo Metals H. azteca 28d grow. date 09/03/03 
e: D:\TOXSTAT\1730101H.AGR Transform: NO TR.ANSFORMATION~-

ANOVA TABLE 
---~----------------------------------------------~-~--------~-------~-~~~--~-

SOURCE DF ss MS . . . . .. 

------------------------------------------------------------------------------
Between 5 0.003 0.001 5.082 

Within (Error) 24 0.003 o:ooo :.c . . • 

--------------------------------------~-----------------~-----~-~---~~--~--~--
Total 29 0.007 
------------------------------------------------------~---------~-----------~-

Critical F value = 2.62 (0.05~5,24) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals H. azteca 28d grow. date 09/03/03 
File: D:\TOXSTAT\1730101H.AGR Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
.. f 

------------------------------------------------------~-~----------------~--

TRANSFORMED MEAN CALCULATED IN 

-~~ 
. . . 

IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
-------------------- ----------- ------------------ ------

1 Control 0.076 .0.076 
2 SITE 1 0.093 0.093 -2.277 
3 SITE 2 0.081 0.081 -0.759 
4 SITE 3 0.073 0.073 ·a .407 
5 SITE 5 0.075 0.075 0.081 
6 SITE 8 0.057 0.057 . 2.602 * 

-------------------------------------------------------~-~-.----------~------
Dunnett table value= 2.36 (1 Tailed Value, P=0.05, df=24,5) 

Matteo Metals H. azteca 28d grow. date 09/03/03 
File: D:\TOXSTAT\1730101H.AGR Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<~reatment 

GROUP IDENTIFICATION 
NUM OF 
REPS 

1 Control 5 

Minimum Sig Diff 
(IN ORIG. UNITS) 

2 SITE 1 5 0.017 
3. SITE 2 5 0.017 
4 SITE 3 5 0.017 
5 SITE 5 5 0.017 

% of 
CONTROL 

23.0 
23.0 
23.0 
23.0 
23.0 

DIFFERENCE 
FROM CONTROL 
-------------

-0.017 
-0.006 

0.003 
0.001 
0.019 ~ SITE 8 5 0.017 

-------------~---------------------------------------------------------------
/ 



•
LE_: Matteo Metals H. azteca 28d grow.· date 09/03/03 
E: D:\TOXSTAT\1730101H.AGR 

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6 
--------------------------------------------------------------~---~--~· 

GRP IDENTIFICATION 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

~ 
5 
5 
5 
5 
6 
6 
6 
6 
6 

• 

Control 
Control 
Control 
Control 
Control 

SITE 1 
SITE 1 
SITE 1 
SITE 1 
SITE 1 
SITE 2 
SITE 2 
SITE 2 
SITE 2 
SITE 2 
SITE 3 
SITE 3 
SITE 3 
SITE 3 
SITE 3 
SITE 5 
SITE 5 
SITE 5 
SITE 5 
SITE 5 
SITE 8 
SITE 8 
SITE 8 
SITE 8 
SITE 8 

REP 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4· 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

VALUE 

0.0670 
0.0770 
0.0760 
0.0800 
0.0790 
0.0870 
0.0830 
0.1060 
0.0860 
0.1010 
0.0730 
0.1080 
0.0790 
0.0720 
0.0750 
0.0530 
0.0740 
0.0730 
0.0830 
0.0810 
0.0820 
0.0760 
0.0910 
0.0580 
0.0690 
0.0390 
0.0650 
0.0580 
0.0710 
0.0500 

TRANS VALUE 

0.0670 
0.0770 
0.0760 
0.0800 
0.0790 
0.0870 
0.0830 
0.1060 
0. 08.60 
0.1010 
0.0730 
0.1080 
0.0790 
0.0720 
0.0750 
0.0530 
0.0740 
0.0730 
0.0830 
0.0810 
0.0820 
0.0760 
0.0910 
0.0580 
0.0690 
0.0390 
0.0650 
0.0580 
0.0710 
0.0500 
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American Aquatic Testing, Inc . 

REPORT CERTIFICATION 

The following report titled "THE LOUIS BERGER GROUP, INC. MATTEO IRON AND METALS 
SEDIMENT TOXICITY TESTING- Chironomus tentans" is an accurate and truthful representation ofi 
the toxicity testing which was performed by American Aquatic Testing, Inc., located at 1105 Union Blvd. 
Allentown, Pennsylvania. We fi1rther certify that we have personally examined and are familiar with the 
information submitted in this document and based on our inquiry ofi those individuals immediately 
responsible for obtaining the information, we believe the submitted information is complete as presented. 
We are aware that there are significant penalties for submitting false information . 

(- )--Y-oy 
Tarrrio Pallop 
Vice-President, Laboratory Manager 
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MATTEO IRON AND METALS SEDIMENT TOXICITY TESTING - Chironomus ten tans 

INTRODUCTION 

During the month ofl August 2003, sampies ofl sediment were collected from the Matteo Iron and Metals 
facility and surrounding area in Gloilcester County, New Jersey._These sediment samples were used to 
perform toxicity tests to determine ifl the tested matrices represent a significant threat to potential receptor 
orgamsms. 

The sediment samples from the study area were delivered to American Aquatic Testing, Inc. (AA T) and 
evaluated for toxicity using a 20-day solid phase exposure with the midge Chironomus tentans [1]. 
Following the exposure period, surviving test organisms from the sediments collected in the study area 
were compared to a control set tested under similar conditions using sediment ofl known environmental 
quality. The endpoints used for detennination ofl an impact in the midge exposures were mortality, 
measured as mean survival, and growth, measured as mean dry weight. 

MATERIALS AND METHODS I Chironomus tentans 

Surface sediment samples were collected at stations adjacent to the Matteo Iron and Metals facility in 
Gloucester County, New Jersey. Station locations were selected to represent areas that may have been 
impacted by the facility's operations. Sediment samples were also taken at stations in the surrounding area 
for the purpose ofl making reference comparisons. 

Preparation of sediment samples for testing 

The sediment samples collected on August 18, 19 and 20 2003, were transported to the Severn Trent 
Laboratories facility in Edison, NJ and picked up by AAT personnel on August 21, 2003. Samples were· 
collected in 2.5-gallon high-density polyethylene (HDPE) containers and transported on ice. Upon arrival 
at AA T on August 21, 2003, the samples were refrigerated until being used for testing on September 3, 
2003. These samples were not altered other than to remove large debris and organic material (larger than 
~3 em) before testing. 

Control sediment used to assess the health ofl the test organisms used for testing was collected from the 
Spruce Run Reservoir in Clinton, NJ on August 26, 2003 and was screened on-site using a #18 mesh 
screen to remove large debris and indigenous organisms. Screened sediment was placed in a five gallon . 
HDPE container for transport to the laboratory and refrigerated until used for testing on September 3, 
2003. Control sediment was analyzed for grain size, and total organic carbon (TOC) by Severn Trent 
Laboratories in Edison, NJ. The results ofthese analyses are included in Appendix A . 

2 
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·Test organisms 

Study chironomids (Chironomus tentans) egg cases used to supply larval test organisms for the study 
were obtained from stock cultures maintained by Aquatic Biosystems, Inc. of Fort Collins, CO and were 
received in-house on September 3, 2003. Prior to testing, the organisms were held under conditions 
similar to that which they would encounter during the test (see Table I). The midges were not fed prior to 
test initiation. At the beginning of the 20-day exposure, the test organisms were <24 hours old. The age 
group used to conduct this test did however fall within the acceptable age range for this procedure [ 1]. 

A reference toxicant' test using potassium chloride was conducted concurrently with the 20-day exposure 
to assess the sensitivity of the lot of organisms used in the sediment test. The 48 hr LC5o produced was 
2301.1 ppm. This test value falls within the range of the data set AA T is currently developing for this 
species. A copy ofthe raw data is included with the other raw data for this test in Appendix A. 

Experimental procedures 

The entire sediment exposure series for this project consisted of ten sediment samples from the study area 
and one of control sediment from Spruce Run Reservoir. Test chambers (300 mL tall form borosilicate 
glass beakers) were filled with 100 mL of sediment. 175 mL of test water was poured over the sediment 
gently to cause minimal disturbance. There were five replicate chambers for each station treatment. Test 
chambers were allowed to settle for 24 hours prior to test initiation . 

After the settling period, the overlying water was siphoned off and fresh water was introduced, using a 
small, round HDPE disk suspended over the sediment to deflect the water flow and minimize disturbance 

·to the sediment. Water quality data including alkalinity, ammonia, conductivity, dissolved oxygen, 
temperature, pH, and hardness were measured initially on composite water samples from all samples, 
prior t6 .the introduction of test organisms, and at the end of the 20-day exposure for each sample and the 
control. Conductivity was also measured at 7 and 14 days in all samples and the control. The dissolved 
oxygen, pH and temperature were also measured initially and every 24 hours thereafter for the duration of 
the exposure for each sample and the control. 

The exposure period began by placing 12 randomly selected test organisms into each chamber. Care was 
taken to ensure that the organisms were released beneath the surface of the overlying water to keep air 
bubbles from forcing the organisms to the surface. Test chambers were fed once a day during the 
exposure period with a slurry of dry fish flake food and deionized water to deliver approximately 4 mg/L 
to each chamber. Test conditions are summarized in Table I. 

Observations were made and recorded for each chamber each day during the exposure period to assess 
organism health. Observations included the number of organisms dead, swimming, on the surface of the 
sediment or on the surface of the water. Dissolved oxygen, pH and temperature were measured and 
recorded each day from a new replicate chamber for each sample and the control. During the 20 days of 
the test, each chamber would be used for recordings four times. 150 mL of the overlying water was 
siphoned off twice a day and replaced using ·reconstituted water as a measure to maintain sufficient 
dissolved oxygen levels. Care was taken to minimize disturbance of the sediment during water renewal 
by using the small HDPE disc. 

3 
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. · At the end of, the 20-day exposure· the final alkalinity, ammonia, conductivity, hardness, dissolved 
oxygen, pH and tempera.ture were measured, and the test chambers were prepared for the removal of, test 

· organisms. With the overlying water .present in each chamber, the top 20% of, sediment was gently stirred 
ihto suspension. The slurry was then poured into a #60 mesh screen (250 Jlm) and rinsed in a shallow pan 

• 

• 

of, laboratory water to remove the finer grains of, the sediment. Sediment remaining in the sieve was 
placed into a second shallow pan of, water over a light table, and carefully sorted to find the surviving test 
organisms. Using additional laboratory water, this process was repeated two or three times for each 
replicate until all the sediment had been inspected. All surviving organisms were transferred to a 30 mL 
soume cup for live count verification ·and preparation for weight determination. Pupae were counted for 
survival purposes, but were not included in the weight analysis. 

When all test chambers had been sieved and the number of, survivors verified, the test organisms were 
sacrificed using ethanol. The test organisms were then placed on tared aluminum weigh pans, which had 
been initially dried and weighed on September 23, 2003, dried for six hours at 105° C, and then 
transferred to a dessicator to cool before dry weight determination. Final dry weights were recorded on 
September 25, 2003. 

Data analysis 

Data analysis was performed following procedures published by the USEPA [I] using the Toxstat [2] data 
analysis software. Survival data, in the form oDproportion of, survivors in each chamber, was transformed 
by arcsine squareroot and then tested for normahty using the Shapiro-Wilk's test or the Chi-Square test 
and for homogeneity of, variance using Bartlett's test, as appropriate. Analysis of, variance (ANOVA) 
followed by Dunnett's a posteriori pairwise comparisons or Steel's Many-One Rank test, as appropriate, 
to evaluate differences between stations and the control sample. 

( 
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American Aquatic Testing, Inc. 

• tABLE I: Summary of Conditions for Chironomus tentans Toxicity Test 

1. Test type; Whole sediment, static, daily renewal 

2. Temperature; 23.0 +I- 1.0° c 

3. Light quality; Wide-spectrum fluorescent illumination 

4. Light intensity; 50 - 100 foot-candles 

5. Photoperiod; 16 hours light, 08 hours dark 

6. Test chamber size; 300 mL high form borosilicate glass beakers 

7. Sediment volume; 100 mL I replicate 

8. Overlying water volume; 175 mL I replicate 

9. Renewal; 2 volume exchanges per day 

10. Age of test organisms; <24 hours 

11. Number organisms I contaii1er; 12 

• 12. Replicates; 5 

13. .Feeding; 4.0 mg flake fish food I day 

14. Aeration; None unless dissolved oxygen concentrations 
:S 2.5 ppm, then - 100 bubbles I min. 

15 .. Overlying water; Laboratory reconstituted water 

16. Test chamber cleaning; Only if necessary 

17. Overlying water quality; D. 0., pH and temperature daily; alkalinity, 
ammonia, conductivity, hardness & pH at 
beginning and end of test, conductivity@ 7, 14, 
21 days 

18. Test duration; 20 days 

19. Effects measured; Survival and growth as mean dry weight 

20. Test acceptability; Minimum control survival 70 %, minimum 

• dry weight 0.6 mg 

5 
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American Aquatic Testing, Inc. 

RESULTS 

Effects on Survival/ Con"trol Sample· 

. Raw data appear at the end: cif this Appendix. Data were arcsine square root transformed. The data were 
··found to be normally distributed, were tested for homogeneity of variances using Bartlett's test, and found 
. to be homogeneous~ It was therefore determined that parametric analyses were appropriate, and ANOV A 

followed by Dunnett's. pairwise comparisons were used to determine differences between survival of 
organi.sms in station sediments and the control sample. 

Results from the analysis, which compared survival in station sediments with survival of organisms 
exposed to the control sample, are presented in Table II and at the end of this Appendix. 

. . 

Of the ten stations in the study area, station 4 caused 100% mortality and was eliminated from analysis. 
Stations 8 and 9 did not produce mortality statistically different from the control exposure. Chironomids 
exposed to sediment from stations 1, 2, 3, 5, 6, 7 and 10 had significantly less survival than those exposed 
to the control treatment, and were not included in weight determinations. 

It should be noted here that the recommended minimum control survival for chironomids in a 20-day 
exposure is 70% and this data set produced control survival of 66. 7%. This decreased survival in the 
control may be an artifact of the handling procedures of the newly hatched test organisms during their 
placement into the test chambers. Since the <24 hour old midge larvae need to be sorted under a 
dissecting microscope to facilitate their removal from the egg case debris, they are not placed in an 
interim holding vessel prior to introduction to the test chambers. They are placed directly into the test 
exposure chambers and this limits the amount of observation time to replace those individuals that may 
have been adversely affected by handling. As the survival rates. for the station samples are markedly 
lower than the controls, this slight depression in the control survival does not appear to have any adverse 
impact on the data analysis. 

T bl II P a e . . I fC ercent surv1va o . tentans b r IY repJ 1cate c h b & ani er . I surv1va companson usmg contro samp_le 
Station 

Replicate Control 1 2 3 4* 5 6 7 8 9 10 

A 58.3 50 33.3 0 0 16.7 33.3 16.7 50 8.3 16.7 

B 66.7 50 8.3 16.7 0 25 58.3 8.3 75 41.7 16.7 

c 58.3 33.3 16.7 0 0 50 0 8.3 58.3 58.3 41.7 

D 75 0 66.7 0 0 16.7 50 16.7 100 66.7 8.3 

E 75 0 0 8.3 0 16.7 25 33.3 66.7 33.3 33.3 

Mean 
66.7 26.7 25 5 0 25 33.3 16.7 70 41.7 23.3 Survival 

Statistically 
Different .. :::, .. ··.· 

Yes Yes Yes Y'·· Yes Yes Yes No No Yes From - es .... .:: .. ·-:: 

Control .. . ,_. .... · .. · .... ... 
~ -S(lmple•not I!lcl.ll~e~ 111,1\NOVAdue to) 00 % m9rtahty 
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. . . American Aquatic Testing, Inc. 

Effects on Growth I Control Sample 

Raw data are presente(lat'the end oDthis Appendix. The data were found tobe normally distributed, were 
tested for homogeneity .. oD variances using Bartlett's test, and found to be homogeneous. It was therefore 
_determined that parametric analyses were appropriate, and ANOVA followed by Dunnett's pairwise 
comparisons were used to determine differences between growth oD organisms in station sediments and 
the control sample. 

Results from the analysis, which corripared mean dry weights for stations 8 and 9 to the control sample, 
are presented in Table Ill and at the end OD this Appendix. 

OD the two stations. that did not .exhibit excessive mortality compared to the control sample, neither 
produced mean dry weights significantly different from the control exposure. 

Tab I elll. Mean dry wei~ht (mg.) of C. .tentans by replicate chamber & growth comparison using control 

Station 
Replicate Control 8 9 

A 0.789 0.583 1.98 

B 0.768 0.550 0.516 

c 0.670 0.624 0.579 

D 0.450 0.515 0.650 

E 0.48 0.695 0.998 
Mean 

0.645 0.593 0.945 Dry Wt.- mg. .. 
Statistically 
Different No No From Control -

REFERENCES 

[1] Ingersoll, C.G., G.A. Burton, T.D. Dawson, F.W. Dwyer, D.S. Ireland, R.A. Hoke, N.E. 
Kemble, D.R. Mount, T.J. Norberg-King, P.K. Sibley, and L. Stahl 2000 Methods for 
Measuring the Toxicity and Bioaccumulation OD Sediment-associated Contaminants with 
Freshwater Invertebrates EPA 600/R-99/064. U.S. Environmental Protecfion, Office oD Science 
and Development, Duluth, MN 

[2] Toxstat March, 1994 Version 3.4 data analysis software published by West, Inc. Western 
EcoSystems Technology, Inc., Cheyenne~ WY 
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·RAw DATA FOR Chironomus tentans 20-DAY 

. SURVIVAL AND GROWTH TEST 

• 

• 
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I 
I 

• Job Number: /"13 -o 1-o I 
Species: (! · te0 r~ .... s 

• Beginning Date & Time: 1- 3 - c ~ IT. <J'S • 

Ending Date & Time: o?-e;?J-o& /BOO 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

.1 D I ~ ... '6. -z; 13 13 B _fi B \~ B B ~ B 
E 1 g' B 6 B 13 B P . B ,-.,., B 6 6 B 

E 

5/te 

Lf 

Key: D=dead, N=normal activity, A=abnormal activity, B=No Observations 

Comment=s~:---------------~~\--~---~--~~~=~~.·~~~~~·.~~l~~~----------------~------------------~---



(. 
Job Number: /7 3 -o 1- o I 

Species: <2. t=e,., tet., 5 

~one. Reo. 14 15 16 17 

.. A R ~ -~ p, 

e t:~.,t~ 1 
B 8 B R ~ 

c 8 6 A .A 
D ~ B p B 
E 8 B f_ r: 

S;'te 
A /3 A R ~ 
B B B ~ j:. 

c A p, JJ R 
1 D R f3 .A B - B e .. B_, .B 

E 

S:+e A 8 A ,, R 
B e B 8 {3 

). c P. A A C> 

D B H ~ tJ 
.e 13 8 8 B 

A B R ~· 8 
<)(fe· B B 9 ~ E 

3 c .~ j). p, B 
D B e ,g B 
E 11 "' t' p, 

1::> 

A A (4 A /3. 
5;+e B 8 1:i -~ A 

'-! 
c P. A B B 
D B fj E> R 
E B 8 B 2:. 

r ·Initials rhi5 :~ -~ 1tfP. 
I Date qJ,., ~ftrz Q, 71"1 qj~~; 

' 

18 
R 
6 
~ 

~ 

. ' 
b 
~-

·\.)) 
~ 
\)., 
g 
~ 
~ 
~ 
r:, 

i"'i 

~ 

::W 
gJu 

~- Beginning Date & Time: 9- 3 - ". 3 
Ending Date & Time: . o9'-cJ.3 · o3 · 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

Dav 
19 20 21 22 23 24 25 26 27 

R A 
P. " R A 
A . 6 
B ($ 

A B 
B 
B (, 

8 f 
.P. tiS' / 

P? H 
P. 8 
B l3 
8 R 
~ 8 
A 8 

.. 

R B 
R ·e,· 
R !3 
8 8 

Dav 2m. 
·'Final, 

Obsel"\i Count 
~ 

.. "8 
'1-
Cf 
c; 

··:l!t. 
'f. 

"• ti' 
' 0 

0· 

·.·"' 
I 

.).. 

K 
'() 

0 
:1 
i) . . 
() 

·-- - - I 

R B I·' 
Cj 

~ R. 
(.) 

/3, t3 
(.) 

B B 0 

e 8 a 
77111) 7rF. .'"TP' 
q;~~ 1/d-J ({/J-~ 

.. . . 
Key: D=dead, N=normal act1v1ty, A=abnormal act1v1ty B=no observations 

Comment~s~:~-----------------------------------------
-~~-----------------------------
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I 

• Job Number: lr 3,-ai -o I 
Species: t!.. · te..,ht '?5 

• Beginning Date & Time: Of- 3·-" ~ I '?cS • 
Ending Date & Time: c9-~-~.; Q?.3~.-p--:3::---:$7'r"":tJQ=--= 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

cone. Reo. 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

,Initials 
Date 
. Key: D=dead, N=normal activity, A=abnormal activity, B=No Observataons 

Comments:~ 7c )?) ~ o?};('Je.~r65 ;!;23! .. - · 
_:'_ o€ _ _ ·_<6 .<.:r ~-~7 · -



• Beginning Date & Time: ~-3 -<J3 .· 17c). 
Ending Date & Time: of-P?.3- of? /800 • Job Number: I "1-3- O/-(.) I 

Species: 12 • t-e.., f.::, ... s 
Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 
Da~L2& 

<one. 
Dav Final 

Reo. 14 15 6 17 18 19 20 21 22 23 24· 25 26 27 Observ Count 

•.,.. .... ..... 

5 D 13 8 8 8 P, A B ;l. 

A 8- _A __fl_ .{3 6 ·A ~ 
'I E 13 8 B B f.> E. B _J.._ 

5 i fe 1----:::~~J!~::--~3~~g~-+-~RB--+-~ ~-t-~ ~-- --t--';:~f--+---r----+-c----t----:-:-'t-·· -:--+---t---+-~.f-;---~1=-----· 

b D . 8 B 13 B . . 8 8 .8 6 

E ~ e P.. 13 t; a c ~ 

A 8 p, I?. B f') f3 . . R - - - -~ 

' (.i 

S:t e ~-----=:~-J-~-~~-~-1.?----t-{~-t-~ P-6~~-~~---'!;':; ~-:--t---'ii
1 
~---t-"--+--+--+--'-1----:-..:Y..--+---+-~-s-~;---J /-' .. 

4 D ,u ~ B B 6 A 8 K 

I Initials 
E {!) B A B \6 8 B ·. _'-1 

I Date 
Key: D=dead, N=normal activity, A-abnormal activity B=no obser:vat1ons 

Comments: (i) ;J.... o9/J..J &:._ 
(/ 

., . .J ... , 



• Job Number: 15~ ""(ji- of 
Species: £2 :_'I'\ t4"'5 

• Beginning Date & Time: 9-3 ....o 5 I ?-a~ 
Ending Date & Time: d?~~·v.3 1G't:0 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

l-one. Reo. 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

s,te~g~~~1~~-+~~~··+~~~~+.~.~~~~~~~~~~~-~~· ~~~~~~~~~~~~~~~~ 

/o E 1 ~· 8 ~ 8 PJ B .fL {?) ~ p; f\ ~ g 

A 

\ B 
c 
D 
E 
A 

\ 
B 
c 
D 
E 
A 

"" ~g~----~--~----4----4----4----4----4----4----4----+--~4---~--~4---~ 
E 
A 

\ 
B 
c 
D 
E 

I lnitiais I~ ~~ ..>. ~ ~ . ~~- ~ 71SJtP l 1'-0 _7/%!. IV'V ~ 1--r?aP -""'P "b.... 

[ Date 71~ Cf(f/ Ct 5 e;,~ Cf:f'1 e'f/K 0,/~ i\\"tl q/tt 1!1,._. ll!t~ t::f/1'1 i\\"? c;/,/ 

Key: D=dead, N='normal activity, A=abnormal activity, B=No Observations 

• 

Commen~~~:--~----------------------~--------------------
~~--~------~--------------~ 

... 



r 
I 

• Job Number: 17 3 -'0/-o i 
Species: C . -f e.,., fet..., S 

Cone. Reo. 14 15 

s,·+e 
A R R 
B A A 
c A A 

J.o D [!; A 
E 8 8 
A 

\ 
B 
c 
D 
E 
A 

\ 
B 
c 
D 
E 
A 

\ B 
c 
D 
E 
A 

" 
B 
c 
D 
E 

Initials -1m? ~ 
Date '-lr? etltz 

16 17 18 
A A ~ 
e 6 P) 

~ 8 0-. 
8 r.3 (}-) 

P. lj 5 

7?)¥1 I "1l5ii ::rf: 
~h~ qJ~ ~1.2J 

• Beginning Date & Time: q" 3 -~ 3 
Ending Date & Time; 9- ;)..3 -().?. 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

Dav 
19 20 21 22 23 24 25 26 27 

P> 6 
~ B 
i:J. B 
~ 8 
B /)... 

'7ao I/7V 
fill~~ Q/~? ' 

Key: D=dead, N=normal activitY, A=abnormal activity B=no obserVations 

Dav 28' 
Final 

Observ Count 
:.1 
:l. 
~ 
I 
Ll 

7Jj(j. 

·9'1~3 ..... 

Comment=s~:--------------------------------~------~----~-
-------------~----------~~----~ 



Clientlf oxicant: /7 3 
Project Number: of- o 1 

• Species: ' C Te.-, ~4"-S 

Beg inning bate & Time: 9 - l- a J l._t... 7 c-c-5.. 
Ending Date & Time: l37-O?J--o3 !(ftA_) 
Hatch<Date: .· . el'-a3 -o3 

American Aquatic Testing, Inc •. 
Weight Data 

A B (8-A)*1000-C D C/D 
weight of weight of dry weight of . # of mean dry 

Cone. 
Pan boat boat & org. organisms. surviving .weight 

Rep # (g) (g) (mg) · ·· org~ . . _ (mg) 
A O.Ott'jO 0.0/{J.I'J.,. c-) 6d-.... '3_ . 0. ?~9~ 

c " o,OtoJ5 r..>.ot444 Y.,la_'C{ 7 o.ln10 

C o ~ o,OoCfsJ. O.o/357 L/.ov q · o.t.;6o 
· / E b oo;;;.,4~ o.oFJ3&-j. L/,9:3 q o.s-lt-6 
v~~~ ~-~--~~~~~~~o~~~~~~~--+-~~~~~-1------~1 

tS_ 

A o. ¥7'1 

s,-te._ 
B {o 1 0, 0 (07'( / • D I ~ 3, 0 ~ 0. 51"1 

D 
c {). 08'6 

q o. oo9f55 ~ - 0 
E IJ O.Oo94r1 - - 0 --

• A ,, 
~-YS 0. '138 

B tJ- 0.00796 0 I O!c230 a?. 35- I - ~-.,... ., TI..J. 

c r3 o. oo ?of{) QJo5{£ J,6J._. D • q ILf-
D 
E ,( 1{}. uo ?9(p - 0 

A 1& o. 0 j oo I , - 0 -
B 17 (')· OoP.J6 O.oaff~ o.tol D.3o6 
c fd o.oof{f'.3 -
D 17 0.007<51 0 

3 E 1 o.vto 

/ / 

E = Original number oforganrsms at test initiatron, adJusted for losses. 
Observations: ~ o. 0108~ 9/a9/46· 3 

• ~ r2.35 

BasicWT.wk3 



Client/Toxicant lj ) 
Project Number:--;-__ o...!._f._-<:J_J _____ _ 

• Species: (! . t-e.. V\ k., \ 

Beginning bate & Time: 9-J-<-J i'1of
EndingDate & Time: o9-;:L$7C6 tit:O 
Hatch Date: - o9-as~o 3 

Cone. 

5;fe 

• 
I 

7 

Rep 
A 
B 
c 
D 
E 
F 
G 
H 

American Aquatic Testing, Inc. 

A 
weight of 

Pan boat 
# (g) 

d-1 0 O_d/_tfij_ 
J.d.._ 0 0!101 
.;B 0,0 lOL/-5 
J.<f o,o i/90 
~~ 0 0/005 

Weight Data 
B (B-A)*1000=C 

weight of 
boat & org .. 

(g) 

-
--

dry weight of 
organisms 

(mg) 

D 
#of 

surviving 
org_ .. 
o·. 
0 

_() . 

--0 
0 

C/D ~ 
mean dry _ OEC 

weight . i~t 
(mg) . . (mg) 

- x o 

A ;;u~-, 10. Ut0'16 0,0 t3'ftf _ .3, CYf . 0L /,~ 
B 
c 
D d-1 o,o /O{p/ 0, 0 !/. ?_7 / .;(0 OL o.680 
E 3o o, DOfd,C( lo.O!O ?_d.,. /, LA3- tZ - 0, 715 
F 
G 
H (!) 

C 33 10, OOS76o? - -
D 34 (),Oo!{5fl D.ol/7'/ 

~------::E:--t-__,.,3'-=-6-~'-"o, 0 I oofo {). o II ?dZ__ 
F 
G 
H 
A ?k 0, 0/065 0 0/;JL/(p 

d.</6 
'f._. 'Ll Q;70/ 

-0 

0.663 

/.YI O.Y65 

- J ·)(·v·~-

B ~'l kJ, Oo9'Jt2_ o o lt5(o 1 /, 8 4;o ){ /. L/3f..o 
c I. ~/0 
D 37 o Ooff/Q o,o/30~-- /.Cf/0 
E tjo ".)0/0d-0 o.O/~~~ /.~3 
F 
G 
H 
Initials 1 .fV/ 
Date I oJLOl{> 

·---------~------------BasicWLwk3 



Client!T oxicant: I ] ~ 
Project Number:~~-=o,--:1_-_o -:-I _____ _ 

• Species: __ __;:(!:_'_;..+_~.,_,_t_4_ ... 5~------

Beginning Date & Time: Cj~J-e>J /Jot
Ending Date & Time: 01 -c:l-3-v 3 t&p 
Hatch Date: 0? -v 5~a6 

American Aquatic Testing, Inc. 

• 

Cone. 

{o 

\ 

A 
B 
c 
D 
E 

A 
B 
c 
D 
E 

A 
B 
c 
D 
E 

A 
B 
c 
D 
E 
F 
G 

Weight Data 
A B (B-A)*1 OOO=C 

weight of weight of dry weight of 
Pan boat boat & org. 

# 19) (g) 

cJ/:{ o,o toS_o {) 0/5"45 

4cf (), 0/08/ O,O/{p9f./ 
_<t5 Q /Jn99q o ,o ;56 5 

40_ o, Oefh'Lf 0 o I I '1 fA 
i.J, 1 o Of fEo oO!Jf'-0 
Lit. .o. oo~ o,0!30Y 

61 o, Oo¥/I_Q,O Tf3CA 
fi).. 0 Oo?P I 0 o f!Yflj 

61 a o ;o¢:3 o olofn7 
66 o,oor3.3io.ot35Q 

organisms 
(m_gl 

3-60 
L/. 96 

4.o5 
6.d-_o 

' 

D 
#of 

surviving 
.org .. ·• 

/8 

f 

7 

s 
I 

C/D C/E 
mean dry IC2s & NOEC 
·weight calc. weight 
. (mg) · ·(mg) 

o. f55o x 0. 6~ 

o.5t&>_ x o.9116 
o.5H 

0.7oS 
o.19o 

o.~ 
7 trXo5 

H / 
Initials {]/; ~ tj./ / V -~/ 

E = Original number of organisms at test initiation, adjusted for rosses. 
Observations: 

-~~!~¥3~7~o~·~rkM~~~----------------------------

·-------------------------BasicWf.wk3 



• 
Ctient!T oxicant: 1 7 3 
Job Number 0 I - o I 
Species: C. · ·re....., +~ ...., S . 

Beginning Date & Time: 9-3-o 3 / l tJ<:::, 
Ending Date & Time: _____ --,-__ 

Freshwater Sediment Test 
American Aquatic Testing, In~ .• 

Physical/ Chemjcal Parameters 

Day 
Parameter Concentration 0 1 2 3 4 5 6 7. 8 9 10 

Control 23,0 ~- o .-l_,t,,() -z.?..D 22..C ),..:J.- .v d-#oi~-D :;:22.,<:. ~-c _d)_.o 

5 ;te. 1 :J..J.c .+), v 2-2.0 'l'Z.o ?..7.o ~-:2.-, c ;)--;).. u ·J~- D ~. o !Jz._ o ;)J.. v 
T Sa·e)- 23,c . .:>:>. ·.;, 'Z.2.a ·z:2..i> 2.2.0 .. 2;2.,() J-J. . ..:> ~-O z~.o·);l.o 'JJ.<> 
E Sae3 :zs.c ;:};) . ..> Z.Z;O '1-Z..o [L~ 2.2.0 ;;)~-.:>0{~-0 22.0 ;;o..o J).o 

M S;fe Lf 21.~ :d-J- J ·z:z .. o 2:z....o u__o .:2.2..0 ,f-;)...o ~~-0 :2z.o :Jf;z..o ~J-o 
p Si-tec;; .:l-s.o J-;) .... zz_.o '2..7.....0 n....o ').:J..O J-~.c:> ~Q.O 2-2-,0 J:l.o. ;)-;) . ..>. 

Sd·e {, rz1.o · ·if'd . .> ZZ-.o ?;l..O 22,<' :::2;1...0 J-J. . ..:.> ~.o 2:z.o .::L2 ~o :J).o 
( c) S ;1e 7 .2. '3. 0 ).) ... 72..0 -?_7_ o '2-L.:o 2.2- ,o ;).J.. <> ad-· o 22.. 0 .2:2. o ).}, o 

S;·te"3 2.$-~ ~J. . .:J L.Z..o -z.-z..,c ·2.-z.o 22.0 J-'J. •. <> ~;l.O 22-.0p.::Lo ;}.;):o 
5,-..,eq f;z..l.O if~,,) z.z.o Z.1.~0 Lz.o 22.0 ;ra_.v ;a,() U,O Z2-0 !r;).o 
S/fe to 12.J .. o ;)-;},"' "2..2-t.'J 2.-1---~ t.Z .. o')....2.-.o d-d-~.> J.!J--0 2z.o 2~-o ~~-o 

Cond. umhos) Aikalinit (mg/L) Hardness (m_g/1.} Ammonia_(mg/L) Comments: () D~ 7 7 
Concentration Jnltial · .~ Initial · Final Initial Final Initial Final 

• 



Ctient/T oxicant_:--'/,._7-.!._· ...:::37-------'----,.....,
Job Number 0 I - o I . 

Beginning Date 8. Time: ? -3 - 0 ~ . 17-01<) 
Ending Date 8. Time: ___ ~---,---

e. te.,t~.., (. . 
Freshwater Sediment Test 
Ame11can Aquatic Testing, lnp., 

• Species 

• 

• 

Physical/ Chemical Parameters 

. Dav 
Parameter Concentratior\ J. · IJ... 13 i 4 I $" 16 17 I 8. I q ":J.:p . a .I 

Control 93-<> ;D.,Q_ 21.<J ~-;)..o 6Q') ~:l...o .:+1-o "l'LO d-~ ...... 2:2-S 

T 
E 
M 
p 

< c> Sl-Ier d3 o J:l.o z.zc5- ~-c.> ~d--S' zt...o d--3-""' '2..2.0 ,}3 .... .2.~.o 
S.·teg .?3 o ~-0 '2.Z.S :f;}...o ~:J-•).ZZ,t:J :}).v ·21-o .).~.o .22-.o 

.,. . . 

Cond. li.ltnhos ~kalinit (n'lg/L)" 

Concentration -~ ~ lrn~ Final 
Hardness (mgll) Ammonia (mg_ILJ: Comments: CD D=t '! I tf 
Initial Final Initial Final @ Det...., ~ l 

Initial~ · ~ ~"Y :"""-



• Job Number: ( ''15 -o I -o i 
S . ,, . .1.. 

pec1es: w·tennca ... s • 
Sediment Test 

American Aquatic Testing, Inc., 

• Start Date & Time: q-3 -o 3. I p<Ji!;" 
End Date & Time:-.!..--..=....-.~./__;;,...,...:_ __ 

Water Change Log/Initial Water Readings/General Testing Information 

TesfDav 0 1 2 3 4 .5 6 7 8 

Morning chanae(time) a<1;o d1So fl(.)'20 c93a I ()YOO ldJ;l.O 0~/.::. C>5tcn b'i~ () 
D.O. mq/L ~ ,.~ ~.o ~7 '8'·> "'t·~ ~ .. i../ 'S<,(D sr. a, 

pH 1-:\.,"' s.o ~+,9 '7'¥ ?-~ "+-~ X'.:l .:st..J:Jf'" R;? 
Temp. (C) '1·4.0 ,)!.(. 0 ::;.~ ~<J ~~J.O "l.-:2.. S" ~.u ;l:l. i) ?..2.C: "2--2.' S' 

Initials iv{J 1'\.o-.P ~ t;Y Jt. ~ 'roo· ~ :T0 
Date '\\?, i'l'i ~Is 0~~ 0'1/tYl c\'g q/t::~ Cfl\ 0 '1/fl 

Afternoon chanae(time) 172~ /~30 /'7oo \ ~ ,S""Z) i& ':Jo lc.. \o JL I 0 1'ic lil,l 0 
D.O. ma/L /.b· 7-.6 S?'.-::1.. "R .. S" 'c;f,[ ...-: 

" '<i (,/ '1(.2 I~ 2 
pH u- t·"' {,V:J ~\ '3 ')?, ~ ., 9" --:;., t.. -,,_C. "1.+ 

Temp. (C) il.J.S J.;)...<" 2..4. .o' "2-Z. c 7J 0 2.:?' ~ :2..2~0 :2.:2. . :f' ~2 .. ~ 
initials """»-- ~ ·J"P <W -x: S1'4~ ~_jl.. ~ ~-:» 
Date 'T/--< ~/'{ <1tls ~lli'"' n.~. 11<( 'jjq ~/ro. 1/lt 

Test Dav 15 16 17 18 19 20 21 22 23 
Morning change(time) 0"' C6 o9c£) c'UO oroo 0(1.{-~ laSI3t.> 

Afternoon change(time),}/a.a ~~ o ol/2 :;o lt93o i "/co 

pH '7 ,X "7. 7 "7.9 1.X ~- c 

Initials ~ ~~ '1C %_ ~']. 
Date 'f/1 rt, 1 .tt /tct 'tlU o9/Jj '1/.z~ 

Control Sed. collection date/by: 'F-).£ -o;/r~~ Organism source: AB S J-._,c;. 

Control Sed. sieve date/by: '3 -crt:_~~/t'!)- Test organism Lot number: · 6 t..; 0 

Sieve size used: I 8 Number of animals per chamber: /.l. 

Sampie sieve date/by: _ _.:.tv_.u.h...L· __ _ 

Sieve size used: __ J..;,.(.!.h...L--

Food Type: ktr&~..,;"' sJ ... ('('':t 

Frequency of feeding: 1 x ~ do. '7 

9 10 11 12 13 14-

IOCIS?o o7ua too o 0730 o~o. C7'4-~ 
r,(, Lo 'F. 4 ~-:)· ~'1 Q'Jn ~-S" 
X':lJ 8./ ~.D Q. I ~- <:j.2., 
!Z.~tO ~~.() ~-' 7.2.<; 122.~ "2..Z;5' 
'J~ J(Jf' ~ ~-p- ', J' ~ :rc: 
~ 112. qft? 4/il./ qr,s- '1 lLt -c.rrrr 
f 00 

%·S 
'B. I 
'2.2-S' 
;J"r 

9/n_ 

24 

t +~-<:) 1?-~o lX'ov ~7 Jo /Jterf> 
g_~ 9. I <t. 1 '-8'~o ;. '1 
7--~ "'-3;, ?."' 7-.9 '9·c 
~.;1-' ~~.'(" :2..2. {') :2. 3. s ~1'-" 
w 1'/flp -'9\.~ ~j)_ ,'Ji;P-
ct/13 "111'1 r /r...r- , //t. 9/«'1 

25 26 27 .· 28 

Test Chamber size: 3 Oc7""" J 
Test Volume of sediment: I oo _...... / 

Test Volume of water: I 7~.,.. / 

Test Duration: ;lo d47 ~ 

Test Temperature Range: ·:L 3 t. I C.: 



• 

• 

• 

American Aquatic Testing, Inc . 

STATISTICAL DATA FOR Chironomus tentans 20-DAY 

SURVIVAL 

USING CONTROL SEDIMENT 

9 



Matteo Metals C. tentans surv. start date 09/03/03 
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE(SQUARE ROOT(Y)) 

tlapiro - Wilk's test for normality 

D 2.030 

w 0.971 

Critical W (P = 0.05) 
Critical W (P = 0.01) 

(n = 50) = 0.947 
(ri = 50) ;::: 0;930 

Data PASS normality test at P=0.01 level. Continue analysis. 

Matteo Metals C.' tentans surv. start date 09/03/03 
Fiie: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated Bl statistic = 11.34 

Table Chi-square value = ...rle Chi-square value = 

~a PASS Bl homogeneity 

• 

21.67 (alpha = 0.01, df = 9) 
16.92 (alpha = 0.05, df = 9) 

test at 0.01 level. Continue analysis . 



Matteo Metals C. tentans surv. start date 09/03/03 
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE(SQUARE ROOT(Y)) • SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- -----~----- ---------- ----------

1 Control 5 0.869 1. 047 0.958 
2 SITE 1 5 0.145 0.785 0.495 
3 SITE 2 5 0.145 0.956 0.486 
4 SITE 3 5 0.145 0.421 0.230 
5 SITE 5 5 0.421 0.785 0.514 
6 SITE 6 5 0.145 o·. 869 0.588 
7 SITE 7 5 0.292 0.615 0.408 
8 SITE 8 5 0.785 1.426 1.017 
9 SITE 9 5 0.292 0.956 0.687 

10 'SITE 10 5 0.292 0.702 0.490 

Matteo Metals C. tentans surv. start date 09/03/03 
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 
--------------------------------------------------------------------~----------

• IDENTIFICATION VARIANCE SD SEM c.v. g. 
0 

---------------- --------------- ---------- ---------- ----------
1 Control 0.008 0.089 0.040 9.32 
2 SITE 1 0.107 0.327 0.146 66.09 
3 'SITE 2 0.099 0.314 0.141 64.72 
4 S'ITE 3 0.016 0.125 0.056 54.28 
5 SITE 5 0.025 0.158 0.071 30.69 
6 SITE 6 0. 080. 0.282 0.126 48.07 
7 SITE 7 0.018 0.132 0.059 32.41 
8 SITE 8 0.062 0.249 0.111 24.47 
9 SITE 9 0.067 0.258. 0.115 37.58 

10 SITE 10 0.027 0.165 0.074 33.71 
----------------------------------~-------------------------------------·------

• 



start date 09/03/03 Matteo Metals c. tentans surv. 
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE(SQUARE ROOT(Y}) • • ANOVA TABLE 

SOURCE DF ss MS F 

Between 9 2.624 0.292 5.746 

Within (Error) 40 2.030 0.051 
-~-----~------------------------------------~--------~----~-------------------

Total 49 4.654 
------------------~-------------------~------------~--------------------------

Critical F value = 2.12 (0.05,9,40) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals C. tehtans surv. start date 09/03/03 
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
-------------------------------··--------------------------------------------

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG .-- -------------------- -·---------- ------------------ ------

Control 0.958 0.667 
2 SITE 1 0.495 0.267 3.246 * 
3 SITE 2 0.486 0.250 3.311 * 
4 SITE 3 0.230 0.050 5.110 * 
5 :SITE 5 0.514 0.250 3.110 * 
6 SITE 6 0.588 0.333 2.597 * 
7 SITE 7 0.408 0.167 3.855 * 
8 SITE 8 1.017 0.700 -0.415 
9 SITE 9 0.687 0.417 1.900 

10 SITE 10 0.490 0.233 3.280 * 

Dunnett table value = 2.51 (1 Tailed Value, P=0.05, df=40,9) 

Matteo Metals C. tentans surv. start date 09/03/03 
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff g. 
0 of DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ---·---- ----------~----~ ------- ------------

1 Control ,-
.) 

2 SITE 1 .-.) 0.350 52.5 0.400 • SITE 2 .- 0.350 52.5 0.417 .) 

SITE 3 ,- 0.350 52.5 0.617 .) 

5 SITE 5 .-.) 0.350 52.5 0.416 
6 SITE 6 .-.) 0.350 52.5 0.333 
7 . SITE 7 .-.) 0.350 52.5 0.500 
8 SITE 8 ,-

.) 0.350 52.5 -0.033 



.. 

• LE: Matteo Metals C. ten tans surv. start date 09/03/03 
E: D:\TOXSTAT\1730101C.TSU 

TRANSFORM: ARC SINE (SQUARE ROOT (Y)) NUMBER OF GROUPS: 10 
-------------------------------·---------------------------------------

GRP IDENTIFICATION REP VALUE· TRANS VALUE 
---------------- --·----------- -------------

1 Control 1 0.5830 0.8688 
1 Control 2 0.6670 0.9557 
1 Control 3 0.5830 0.8688 
1 Control 4 0.7500 1.0472 
1 Control 5 ·o.75oo 1.0472 
2 SITE 1 1 0.5000 0.7854 

.2 SITE 1 2 0.5000 0.7854 
2 SITE 1 3 0.3330 0.6151 
2 SITE 1 4 0.0000 0.1448 
2 . SITE 1 5 0.0000 0.1448 
3 SITE 2 1 0.3330 0.6151 
3 SiTE 2 2 0.0830 0.2922 
3 SITE 2 3 0.1670 0.4210 
3 SITE 2 4 0.6670 0.9557 
3 SITE 2 5 0.0000 0.1448 
4 SITE 3 1 0.0000 0.1448 
4 SITE 3 2 0.1670 0.4210 
4 SITE 3 3 0.0000 0.1448 

- SITE 3 4 0.0000 0.1448 
SITE 3 5 0.0830 0.2922 

. SITE 5 1 0.1670 0.4210 
.5 SITE 5 2 0.2500 0.5236 
5 SITE 5 3 0.5000 0.7854 
5 SITE 5 4 0.1670 0.4210 
5 SITE 5 5 0.1670 0.4210 
6 SITE 6 1 0.3330 0.6151 
6 SITE 6 2 0.5830 0.8688 
6 SITE 6 3 0.0000 0.1448 
6 SITE 6 4 0.5000 0~7854 

6 ·SITE 6 5 0.2500 0.5236 
7 SITE 7 1 0:1670 0.4210 
7 ·siTE 7 2 0.0830 0.2922 
7 SITE 7 3 0.0830 0.2922 
7 SITE 7 4 0.1670 0.4210 
7 SITE 7 5 0.3330 0.6151 
8 SITE 8 1 0.5000 0.7854 
8 SITE 8 2 0.7500 1.0472 
8 SITE 8 3 0.5830 0.8688 
8 SITE 8 4 1.0000 1.4260 
8 SITE 8 5 0 .. 6670 0.9557 
9 SITE 9 1 0.0830 0.2922 
9 SITE 9 2 0.4170 0.7020 
9 SITE 9 3 0.5830 0.8688 
9 SITE 9 4 0.6670 0.9557 • SITE 9 5 0.3330 0.6151 

SITE 10 1 0.1670 0.4210 
10 SITE 10 2 0.1670 0.4210 
10 SITE 10 3 0.4170 0.7020 
10 SITE 10 4 0.0830 0.2922 
10 SITE 10 5 0.3330 0.6151 



American Aquatic Testing, Inc . 

• 
STATISTICAL DATA FOR Chironomus tentans 20-DAY 

GROWTH 

. . 

USING CONTROL SEDIMENT 

• 

• 
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Matteo Metals C. tentans grow.· start date 09/03/03 
.e: d:\toxstat\l73010lC.TGR. Transform: NO TRANSFORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 
---~--~-----~---------~~--------------~---------------------------------------

GRP IDENTIFICATION N MIN MAX MEAN 
- -- -·------- -·---- - - - - - aa - - - - ---------- ----------

1 Control 5 0.450 0.789 0.645 
2 SITE 8 5 0 .. 515 0.695 0.593 
3. SITE 9 5 0.516 i. 980 0.945 . . . 

. . . . -------------------------------·-----------------------------------------------

Matteo Metals C. tentans grow. start date 09/03/03 
File: d:\toxstat\l730101C.TGR Transform: NO TRANSFORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. g,. 
0 

---------------- ----------·---- ---------- ---------- ----------
1 Control 0.021 0.145 0.065 22.46 
2 SITE 8 0.005 0.070 0.031 11.74 
3 SITE 9 0.370 0.608 0.272 64.37 

• '- ~ - - - - - -.- - . .:.. - - - - - - - - - - - - - - - - - ·c - - - - - - - - - - - - - - -· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

• 



Matteo· Metals C. ten:taris grow. 
File: d:\toxstat\l730101C.TGR 

·-square test .for.nonnality: 

start date 09/03/03 
.. Transform: NO TRANSFORMATION 

actual arid expected frequencies 
-~-~-~--------~-~~-~------~-------~~~---~----·~--------------------------------

INTERVAL 

EXPECTED 
OBSERVED 

<-1.5 

1. 005 
0 

-1.5 ·to·< -0. 5 

3 .. 630 
6 

-0.5 to 0.5 

5.730 
5 

>0.5 to 1.5 

3.630 
3 

>1. 5 

1.005 
1 

-----------------~--~-----~--------~------~-----------------------------------

Calculated Chi-Square goodness of fit test statistic 
Table Chi-Square value (alpha = 0.01) = 13.277 

Data PASS normality test. Continue analysis. 

Matteo Metals C. teritans grow. start date 09/03/03 

2.7547 

File: d:\toxstat\1730101C.TGR Transform: NO TRANSFORMATION 

Bartlett's test for homogeneity of variance 
Calculated B1 stati~tic = 14.80 • ----------------...:-...:------.--- .. --.--------------------------------------------

le Chi-square value = 9.21 (alpha = 0.01, df = 2) 
Tabl~ Chi-square value =. 5.99 (alpha = 0.05, df = 2) 

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation . 

• 



Matteo Metals c. tentan~ grow~ start date 09/03/03 
.e: d:\toxstat\l730101C.TGR Transform: NO TRANSFORMATION 

· ANOVA TABLE 
-------------~--~----~-~--~-~-~-------~---------------------------------------

SOURCE DF ss MS F 

Between 2 0.360 0.180 1.364 

Within (Error) 12 1.582 0.132 
-------------~--~----~--------------~-~-------------~-------------------------
Total 14 '1.942. 

Critical F value = 3.89 (0.05-;2,12) 
Since . F < Critical F FAIL TO REJECT Ho: All equal 

Matteo Metals C. tentans grow. start date 09/03/03 
File: d:\toxstat\1730101C.TGR Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
--------------------------------~-------------------------------------------

TRANSFORMED . MEAN CALCULATED IN 

-~~ 
IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

-------------------- -~---------- ------------------ ------
l Control 0.645' 0.645 

\ 

2 SITE 8 0.593 0.593 0.225 
3 SITE 9 0.945 0.945 -1.305 

Dunnett table value = 2.11 (1 Tailed Value, P=0.05~ df=12,2) 

Matteo Metals C. tentans grow. start date 09/03/03 
File: d:\toxstat\1730101C.TGR Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff ~ 
0 of DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ---·---- ---------------- ------- ------------

1 Control I" 
.) 

2 SITE 8 ,-
.) 0.485 75.1 0.052 

3 SITE 9 I" 
.) 0.485 75.1 -0.300 

• 



•
LE: Matteo Metals C. t~ntarts grow. start date 09/03/03 
E: d: \toxstat\1730l01C.TGR 

TRANSFORM: NO TRANSFORMATION NUMBER ·oF GROUPS: 3 
------------------~---~-----~~--~-~------~----------~-----~---~-------

GRP IDENTIFICATION REP VALUE TRANS VALUE 
---------------- --· .. -------~-- -------------

1 Control 1 0,7890 0.7890 
1 Control 2 0.7680 0.7680 
1 Control 3 0.6700 0.6700 
1 Control 4 0.4500 0.4500 
1 Control 5 0.5480 0.5480 
2 SITE 8 1 0.5830 0.5830 
2 SITE 8 2 0.5500 0.5500 
2 SITE 8 3 . 0. 6240 0.6240 
2 SITE 8 4 0.5150 0.5150 
2 SITE 8 5 0.6950 0.6950 
3 SITE 9 1 1.9800 1.9800 
3 SITE 9 2 0.5160 0.5160 
3 SITE 9 3 0.5790 0.5790 
3 SITE 9 4 0.6500 0.6500 
3 SITE 9 5 0.9980 0.9980 
----------------------~-----~-----------------------------------------

• 

• 



- American Aquatic Testing, Inc: 

• 
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CHAIN OF CUSTODY DOCUMENTATION 

• 

• 
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Severn Trent laboratories, Inc. .Ag ) 
208 South Park Drive. Suite I, Colcllester, VT 05446 Tel: (802) 655-1203 w,/ 

Repor·t to: 

Company: {__.~,.._, ; s TS.e'4s._c.5' Gro'¥' 
1\ddress_~:;o v.~.tel"""""-~ ,g.."'~,IS'I.h_t!:_ 

Frc--C,~., ....... C.cb-.J.J\ vT"(.S <.. 
.... ---· ~ I 

Contact: ( o . ......_ -c-;~'-'""="-------
Phone: (? ?-c;,, ')~ ·- (Cj i.Q_;,t bO c:e· 

Fax: 9 /T - G),, ·- JS'"'G. y· 

Contract/ 
Quote: ___ _ 

Sampler's Name 

Invoice to: 

Company: L.:. u; .s ~-V: j c.r (~,~,:. -;c? __ _ 
Address:lQ__v,..~L..:"''"'-·LJ7~, f(,_(..~ t4-

-..[· 

~1.-V- {L.r /c_-'---r"--~!._S___C'i2il 
Contact: to .. ...._ L~""; <-o 

Phone:_1/J -(..)f-!1(.,0 

Fax: 7-?J - c;_ ?(., ·- .?.s-e:, 'f 

Sampler's Signature • 

--~- - ·-:s: i L -L.~./~ r· ~-- "r 

ANALYSIS 

REQUESI'ED 

Screened 
For Radioactivity [) 

N04\ 

lab/Sample ID (lab Use Only) 

~~~~~~~~~~~~~~--~~~-~~0~~~~~ ~b6 
CIPent s deiPvery of samples conslitutes ar.ceptance of Severn-lr"ent Laboratories 

:s terms and contained in the Price Schedule. 
R 1--------~~~&---~~--J_~J_~~~~~J-~~~~~~~~---~-~--~~--~~~~----~~--~------~--~~~~--------·----~~--~ 
'2. 'Matrix S · Soil STL cannot accept verbal changes, · 

~ 'Container 40 ml vial A/G · Please Fax written changes to 

~ (802) 655·1248 ·. 
·~L-------------------------~~~~~~~~~~~~~~~~~~~~==~--~ 

··.•: ... ). 



~ ~· ·-·. ~ . ·. . . . -.'!f~P -:.:·. -...... ,_ -......... . • ··' ... ·~ .. 
leorem T,.nl laboratortH, Inc. >,._ • 

zoe sou#\ F'ari< o.tYe. s~ l, Co~he.s1et. VT 05446 TeJ: CB02) 6~5-1203 CHAIN OF CUSTODY RECORD 

~eport tD: rnvoice to: ANALYSIS l.abUnOI'.'J 

Como-.·~~~~ Company: (...o,j&-1J.vj ~4A'"¥ REOUEST£0 
Dvel>a~ 

Addressj;; lL:s. ~ gf)_. fl- Address:~ Vref:l~CL ~- tr~. tf T errip. ol c:oo.lell 

f(, '~ P~ dll o?9} ;... ,:--t, r ~- l4t. € , AJ 3 .II! 7'"~ 
when recelwd (C'l: 

'-I 
i' 'J/ 

--r; ~ / 1 Jz ~ j3 J-4 j5 
Contact ::ri2:..- T -......,; ~ Contact-'::!!: ~-' ..:.12 

· Phone: "2. ')..!.- "- ?f>-l'f~O ;.. ~P ~:-:; ?J-(,?~, l1~ )tt..o~ ~~S61 tf /,Y 

Fax: 2:2 [- ''(Q- J$111( Fax:-z.?r-tz6 -35CD~ u. ~l!Cl N/Y 
t. ' 

C(ln~V ' 
Scr~ 

0 ' .. r-orf!.lldl~ 
Quole: ' ··.·· ~ 

~pll!f'sSJenatur• .. 
.. 

s,a;;;~ ~k v$~~5 c_t__ ',• . '\ JJ 

~~B·.~toJ 'X.·<"-~-
, 

·_-;( 
t-, 

~~ 

l'r.l. Jlo. Pftl!d. film! · · { ~ ~of~· •. ~ t .1 
:rG-1'1/,Z. ;:'?~~~t "ieD -:r;."~ + .M,&h ~"-

t;:. I ., 
I V l lC.. o"'. 

c G . )~ k~~~ M1t.rix '0&b: ll!ne 0 t ldtn~WlMarl<soiSail'\llfelil tJ\_~ ~l.O. VOA. A/G 2...~ P/0 m ~ ltL rnl l..llb/Ssmple 10 tl.ab U5e Or.tyl ·P 

s ~II ltcD K SE\::>10 ~ci 1 l 0 ~ 1 t 4 S""e,14'l r8rN. 
s ~f~l }Uj ~ Scb 7 \ ~~ ~ ' 1 "-.. L 

~ qnl~ lffr!'l 
5 ft/,_~; llztf( x se-o:;_ b 1f I \ ........ 

~ v 4n's-f '_ ;ff]jJ 
s tfnk JJ$" X . SEb~ .5 y I I LV .......... 

' l1 S3 t Sl--1 srtJ I 

.s. d~! - 'i.. <-et>Du~ ·.Jt ! • I I' 
f.' '- l\S'"3\3) -

-:.. IWl -~-

,. 1?~ 'D ,411/61[( C/1)./ 13$,. . 
~ r--- ~~- fD81d..tk3. 

~ ~ ~ --..;y' r7 !&tbl/id 
/ ~ 

·.I 
" -i 

A ./l 
~ 

~,~~z~- ffr1(;J 
nrn~ flfli:: ~,n~ ff ~ffy::> /t--cf; Jl>o.m!rU fr,v/6-e. .JJ ..:>per £j)_.J...) 
I r#cPtY 

~~,~~ ~f, '!t:Y y. ~ ~) R~~ ... fre f/ rm~ n;;,("' ~---A- s._ b . . 
111, _ _. . ' tl!:. 7:1'-7 I? ~~~.~<: ._l te r-:; ~~JL-5- ""~ f _, .,..._ 

~!inq~llm'.:lll:l, f, ,' ~h T1~ Rec~~ Ma 1lme Cfoe, S , r-Jilf ~mp!!SCQf)Sij~ac:C1!PIImcecfSIVem lie!!tlalloratarleS 

~~r- l!m:s and colloi;'Jcns (ar.lllinlld 1st the Pn-:e Sd1111fwle. 

'Y~ WI\' • \'f.!:sleNIIIU NJ • \~a':er S - Sat t . Uqlid A- Alrbllg C • Ch81C001 'l'.mt Sl · Slu:!,a Cl. 011 STt. Cl:llnwt accc,.t wlll'lld chanJ~M. 
1t'.o:'.ts.,.~ \'OA . 4!1 ,.,IV.el A/G • A-nbct I CH Glass J llll!r 250 ~nl • G:'ass •Ide moutb · P /0 . F'lasile .,... <I"J>e< .,., ......... ~--~---~ .. 

o3638. 
o3~3.S" 
o6b~7 
o6~3(&, . 

c 
(. 

r 
( 
( 
( . 
r 

·J 
c 

c 
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• • Severn Trent Laboratories, Inc. 
208 South Park Drive, Suite 1, Colchester, V"'G 05446 Tel: (802) 655-1203 CHAIN OF CUSliODY RECORD 

Report to: Invoice to: ANALYSIS Lab Use Only 
' 

Company G L/ i,S. Eu:J.. e ..r 6-~4 Company: Co,-<' ; $... ~ 'e..i G-ro<;".c REQUESTED 
Due Date: 

Address:Jb IJrG-+'-{c-S £,.,\ .. &~1'1 Address: :<.o :~,,L/e..-e. {~ A tSt~A Temp. of coolers 

'f(oi'L 4• ..,...._ tJ.-J/:-, -..AJ> or=,;t '- Ao 1 i_.__._ r'c~ 1£:. . .J":r Q~Sl~ 
when received (C'): 

7 I I 12 13 14 Is 
Contact:~ ......... l'c:o......... ;·C.~ Contact: ·-r;; ..... r~,-(,D 

Phone:?"?.r-~?.8- -(_'7&:,~'!::. ~o·r Phone:?'c..r-~2-Y-t:zGD ~ t;o$' 
Custody Seal N /,Y 

Fax:5f?J'- 6?G -- g:s-~ Y Fax: 7? ..3-C:,a:z ·-~ Y 
Intact N/Y 

Contract/ Screened 
D 

Quote: 
For Radioactivity 

Sampler's Name 

tau<.Ls. 
Sampler's Signature 

LL f&- i 4 l-\.._ ~- $___:__ ~ J 

Project Name I . . 

1 
No/Type of Containers' 

,_ 
Proj. No. >< 
~-~~~ ~A f/-ee::> -:r:: (' 0 lA c ~ (!...fz<_ 

"JZ/ I I I ;t-q 

~~ -c G 
Matrix ' Date Time 0 r Identifying Marks of Sample(s) VOA A/G 250 P/0 m a 1 Lt. ml Lab/Sample ID (lab Use Only) p b ._,.: 

<;: 'f'¢&D t1co X St:D-1- 4. \ ISTN ~~q, 
s rdw i 'l.Jc y '5t;D 2 y " " v 116t?6o .• L 

s <;/,?I; p.J,; X Se..b.£ 4 '\. 
~ v o3~31 

5 
_, - :x~ sEDr ·, 

Lf '\, V:· 03(p3;{ ~t.V ltd> / 
<; <i/z.c. 11 zo ,>( s;c 0 :;- -~ / """ .. a%33 ·-;/_~ 

'="' 7•~ 

5 t:dtc tv;;v -~ sepeo 'If / 
/ ·"\.,_ :raJ d:;i</ ·_· . '!./ ~7 . 

s:- ~fz, f'l,Ci'J k SED~ ·lf· / ""-· " o,iC,,o/, 
5 8/eo /'2-l.O K 5E {:::>7 y / --...... 

""- 63~(;7 

- _.. 

·- ------1 ---- .. _.·. 

/I ........., 

~~hed.by~ture) /. ~- Date 

~so ~;ed~~ 
Date :;;"~),/ 0 Rema:ks AJ'"S }>Ef ~PP w-;,r.,~ ~-];/· D 

~ished b~ignatureA </-ate Time ~~:s~L Date Time 
fl'{>.)•k. 

[A~ ") ~- 21-0) /:iLc:tJ ~,). /-<1] /.,Cw 

Relinqu~~S/L Date Time R(cejd ~nature ~ Date Time Client's delivery of samples constitutes acceptance of. Severn Trent Laboratories 
q;--d 1-r .J I~JD terms and conditions contained in the Price Schedule. 

'MatriX ww Wastewater W - Water S - Soil L - Liquid A - Air bag C · Charcoal Tube . SL · Slu~ 7_.,- Oil · STt' cannot accept verbal changes. 

'Container VOA 40 ml vial A/G - Amber 1 Or Glass 1 Liter 250 ml - Glass wide mouth P/0 - Plastic or other A.d c;.; Please Fax written .changes to 
~r.A•'l\ C_P 1/.ued./JA.I lfi,.,,.-.,,. 1 .£~- <./.~ ~-1tod 1802\655-1248 



t 
r 

• AMERICAN AQUATIC TESTING, INC. 
1 1 05 UNION BL YD. Job#: 8 KQ Client • CHAIN OF CUSTODY ..!...A~Iffl;~.t..J::.!JJ;..::::e'--. _ Client Contact: C/1!2($. dfl (!j 
ALLENTOWN, PA 1.8103 
610 434 9015 

Wt.ie.i Chemistry 
\al Laboratory 

Sample If Temp Dis. pH AJ.k. Hard. Cl· 
oc. 0) . mg!L mg!L mg!l. 

nl 
~ 

Samples were: 

Address: 
Phone#: 

SAMPLE INFORMATION 

Sample Identification Sample Sampie Sample 
Tvoe Vo~ume Date 

8f13 J~,w~r~ rl ~~ Go.nv( !o8l~k 

r:fZA;;...J. fit Ze! 
~ Toe. 

.. 

SamJ!le 
Disposal: 

Sample 
Time 

.. 

I . Collected by AA T personnel [~ . ransporte on 1ce. ece1ve w1 .. m o ng tune. 
Yes C.01 No f 1. 

2 T d . ? 3 R . d 'th . h ldi . ? 4 S amp e matr1xis: 
Client p<:;rsonnel r J Yes· f~ No f J . 

/"\ CUSTODY il'f"FORMATION 
~~ple II R.eHij,Q.I.lished by: Rtf~ived by: Date time RelinQUished by: Receiv~ for Lab: 
Ol ~{)///:7/L I IY!J lAdAit:l k/~r/n~ 1-r ~ :SD 

17 0 · I I 7 

(.. 

'" 

Return to ciient ~ 
Lab·dispQSa.J l l .. 

Toxicity Testing Requested 

AcUte Chronic Sedimei!t Other 

y; 

. Li'!uid [ 1 ~edimentri 
Sod f l Other . J 

tab Use 
Date· Time ISTN#' 

Special Instructions: 

. j 



Final Aquatic Biota Study Report- Matteo Iron and MeJals, West Deptford, NJ 

. ' 

AppendixC 

Sediment toxicity testing - Chironomus tentans Emergence 



• 

•• 

American Aquatic Testing, Inc . 

REPORT CERTIFICATION 

The following report titled "THE LOUIS BERGER GROUP, INC. MATTEO IRON AND METALS 
SEDIMENT TOXICITY TESTING- Chironomus tentans EMERGENCE" is an accurate and truthful 
representation ofi the toxicity testing which was performed by American Aquatic Testing, Inc., located at 
1105 Union Blvd. Allentown, Pennsylvania. We further certify that we have personally examined aridare 
familiar with the information submitted in this document and based on our inquiry ofi those individuals 
immediately responsible for obtaining the information, we believe the submitted information is complete 
as presented. We are aware that there are significant penalties for submitting false information . 

-- ;~pJ!Il_ 
. Tfr~o Pallop 

Vice-President, Laboratory Manager 

• 
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MATTEO IRON AND METALS SEDIMENT TOXICITY TESTING- Chzronomus tentans 
EMERGENCE 

INTRODUCTION 

During the month ofi August 2003, samples ofi sediment were collected from the Matteo Iron and Metals 
facility and surrounding area in Gloucester County, New Jersey. Thes.e sediment samples were used to 
perform toxicity tests to determine ifi the tested matrices represent a significant threat to potential receptor 
orgamsms. 

The sediment samples from the study area were delivered to American Aquafic Testing, Inc. (AA T) and 
evaluated for toxicity using a 65-day solid phase exposure with the midge Chironomus tentans [1]. 
During the exposure period, test organisms that emerged from the ~uvenile stage into adults from the 
sediments collected at the site were compared to a control set tested urider similar conditions using 
sediment ofi known environmental quality. The endpoints used for determination ofi an impact in the 
midge exposures were time to first emergence in days, total emergence and total survival. 

MATERIALS AND METHODS I Chironomus tentans 

Surface sediment samples were collected at stations adjacent to the Matteo Iron and Metals facility in 
Gloucester County, New Jersey. Station locations were selected to represent areas that may have been 
impacted by the facility's operations. Sediment samples were also taken at stations in the surrounding 
area for the purpose ofimaking reference comparisons. 

Preparation of sediment samples for testing 

The sediment samples collected on August 18, 19 and 20 2003, were transported to the Severn Trent 
Laboratories facility in Edison, NJ and picked up by AA T personnel on August 21, 2003. Samples were 
collected in 2.5-gallon high-density polyethylene (HDPE) containers and transported on ice. Upon arrival 
at AAT on August 21, 2003, the samples were refrigerated until being used for testing on September 3, 
2003. These samples were not altered other than to remove large debris and organic material (larger than 
~3 em) before testing. · 

Control sediment used to assess the health ofi the test organisms used for testing was collected from the 
Spruce Run Reservoir in Clinton, NJ on August 26, 2003 and was screened on-site using a #18 mesh 
screen to remove large debris and indigenous organisms. Screened sediment was placed in a five gallon 
HDPE container for transport to the laboratory and refrigerated until used for testing on September 3; 
2003. Control sediment was analyzed for grain size, and total organic carbon (TOC) by Severn Trent 
Laboratories in Edison, NJ. The results ofithese analyses are included at the end ofithis appendix . 
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Test organisms 

Egg cases of the study'chironomid, Chironomus tentans, used to supply larval test organisms for the study 
were obtained from stock cultures maintained by Aquatic Biosystems, Inc. of Fort Collins, CO and were 
received in-house on September 3, 2003. Prior to testing, the organisms were held under conditions 
similar to that which they would encounter during the test (see Table I). The midges were not fed prior to 
test initiation. At the beginning of the 65-day exposure, the test organisms were <24 hours old. 

A reference toxicant test using potassium chloride was ·conducted concurrently with the initiation of the 
65-day exposure to assess the sensitivity of the lot of organisms used in the sediment test. The 48 hr LC50 

produced was 2301.1 ppm. This test value falls within the range of the data set AA T is currently 
developing for this species. A copy of the raw data is included with the other raw data for this test in 
Appendix A. 

Experimental procedures 

The entire sediment exposure series for this project consisted of ten sediment samples from the study area 
and one of control sediment from Spruce Run .Reservoir. Test chambers (300 mL tall form borosilicate 
glass beakers) were filled with 100 mL of sediment. 175 mL of test water was poured over the sediment 
gently to cause minimal disturbance. There were five replicate chambers for each station treatment. Test 
chambers were allowed to settle for 24 hours prior to test initiation. 

After the settling period, the overlying water was siphoned off and fresh water was introduced, using a 
small, round HDPE disk suspended over the sediment to deflect the water flow and minimize disturbance 
to the sediment. Water quality data including alkalinity, ammonia, conductivity, dissolved oxygen, 
temperature, pH, and hardness were measured initially on composite water samples from all samples, 
prior to the introduction of test organisms, and at the end of the exposure for each sample and the control. 
Conductivity was also measured at 7, 14, 21, 28, 35, 42, 49 days in all samples and the control. Final 
conductivities were recorded as individual sample exposures ended. The dissolved· oxygen, pH and 
temperature were also measured initially and every 24 hours thereafter for the duration of the exposure for 
each sample and the control. 

The exposure period began by placing 12 randomly selected test organisms into each chamber. Care was 
taken to ensure that the organisms were released beneath the surface of the overlying water to keep air 
bubbles from forcing the organisms to the surface. Test ·chambers were fed once a day during the 
exposure period with a slurry of dry fish flake food and deionized water to deliver approximately 4 mg/L 
to each chamber. Test conditions are summarized irt Table I. 

Observations were made and recorded for each chamber each day during the exposure period to assess 
organism health. Observations included the humber of organisms dead, swimming, on the surface of the 
sediment or on the surface of the water. Dissolved oxygen, pH and temperature were measured and 
recorded each ·day from a new replicate chamber for each sample and the ·control. 150 mL of the 
overlying water was siphoned off twice a day and replaced using reconstituted water as a measure to 
maintain sufficient dissolved oxygen levels. Care was taken to minimize disturbance of the sediment 
during water renewal by .using the small HDPE disc . 

3 



• 

• 

• 

American Aquatic Testing, Inc. 

Beginning on day 20, all test beakers were tightly covered using fine mesh nylon window screen and 
rubber bands. These covers retained emergent adults in their respective chambers so they could be 
recorded twice per day. Those individuals that achieved complete emergence were recorded as adult flies 
to be used in the statistical analysis of this endpoint. Incomplete emergence, those individuals that 
successfully began to emerge for the pupae, but then became caught, or expired in the process, were 
recorded as such but not included in the statistical analysis. There were only two individuals that were 
recorded as incomplete emergents. 

At the end of the exposure period, described below; the final alkalinity, ammonia, conductivity, hardness, 
dissolved oxygen, pH and temperature were measured, and the test chambers were prepared for the 
removal of test organisms. With the overlying water present in each chamber, the top 20% of sediment 
was gently stirred into suspension. The slurry was then poured into a #60 mesh screen (250 ).!m) and 
rinsed in a shallow pan of laboratory water to remove the finer grains of the sediment. Sediment 
remaining in the sieve was placed into a second shallow pan of water over a light table, and carefully 
sorted to find the surviving test organisms. Using additional laboratory water, this process was repeated 
two or three times for each replicate until all the sediment had been inspected. All surviving organisms 
were transferred to a 30 mL souffle cup for live count verification. 

On day 44 of the exposure, the controls reached a total emergence of 53.3% (32 of original 60 test 
individuals). As this was the final endpoint being assessed, the control treatment could be ended when it 
achieved >50% emergence of original test organisms. At this time, each test sample was then evaluated 
individually on a daily basis to determine when it should end. Once a station sample had not recorded a 
new emergent adult for seven consecutive days after the control treatment ended, that set of five replicate 
chambers was sieved and all remaining surviving test organisms were recorded .. 

Data analysis 

Data analysis was performed following procedures published by the USEP A [ 1] using the Toxstat [2] data 
analysis software. Survival data, in the form of proportion of survivors in each chamber, was transformed 
by arcsine squareroot and then tested for normality using the Shapiro-Wilk's test or the Chi-Square test 
and for homogeneity of variance using Bartlett's test, as appropriate. Analysis of variance (ANOVA) 
followed by Dunnett's a posteriori paiJwise comparisons or Steel's Many-One Rank test, as appropriate, 
to evaluate differences between stations and the control sample. · 
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TABLE 1: Summary of Conditions for Chironomus tentans Toxicity Test 

• 1. Test type; Whole sediment, static, daily renewal 

2. Temperature; 23.0 +1- 1.0 ° c 

3. Light quality; Wide-spectrum fluorescent illumination 

4. ·Light intensity; 50 - 100 foot-candles 

5. Photoperiod; 16 hours light, 08 hours dark 

6. Test chamber size; 300 mL high form borosilicate glass beakers 

7. Sediment volume; 100 mL I replicate 

8. Overlying water volume;. 175 mL I replicate 

9. Renewal; 2 volume exchanges per day 

10. Age of test organisms; <24 hours 

11. Number organisms I container; 12 

• 12. Replicates; 5 

13. Feeding; 4.0 mg flake fish food I day 

14. Aeration; None unless dissolved oxygen concentrations 
:S 2.5 ppm 

15. Overlying water; Laboratory reconstituted water 

16. Test chamber cleaning; Only if necessary 

17. Overlying water quality; D. 0., pH and temperature daily; alkalinity, 
ammonia, conductivity, hardness & pH at 
beginning and end oftest, conductivity@ 
7 -day intervals 

18. Test duration; Approximately 50-65 days 

19. Effects measured; Time to first emergence, total emergence and 
total survival 

20. Test acceptability; Min. control survival 65 %, control emergence ;::50% 

• 
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RESULTS 

• Effects on First Emergence I Control and Reference Samples 

• 

• 

Raw data are presented at the end of this Appendix. The number of days each replicate took to produce 
the first adult was recorded as a percentage of the total time of the test exposure, 65 days. Data were 
arcsine square root transformed. The data were found to be normally distributed, were tested for 
homogeneity of variances using Bartlett's test, and found to be homogeneous. It was therefore 
determined that parametric analyses were appropriate, and ANOV A followed by Dunnett's pairwise 
comparisons were used to determine differences between survival of organisms in station sediments and 
the control sample. 

Results from the analysis, which compared the time to first emergence in station sediments with that of 
stations 8 and 9, the two reference stations, are presented in Table II and at the end of this Appendix. The 
control values are included for comparative purposes. 

Of all the stations in the study area, only station 3 was found to have a significantly greater number of 
days to first emergence. All remaining stations: 4, 5, 6, 7 and 10 did not produce values statistically 
different from either of the reference stations. Stations 1 and 2 are not included in this analysis as they 
were originally included as potential reference site but unacceptable survival negated their use as 
references. 

T bl II A a e . verage 1me o emergence o fC b t r t r 8&9f . tentans •Y s a wn usmg s a wns or companson 

Station Average Days to o/o of65Day Significant Significant 
1st Emergence Exposure vs. station 8?2 

vs. station 9? 2 

Control' 29.2 44.9 - -
8 31.4 48.3 - N/A 
9 30.8 47.4 -N/A -
3 51.2 78.8 YES YES 
4 41.6 64.0 No No 
5 40.8 62.8 No No 
6 36.6 56.3 No No 
7 33.6 51.7 No ~· No 
10 31.2 51.1 No No 

1 - Control mcluded for companson only 
2 - Reference sites not compared to each other . 
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Effects on Total Emergence I Control and Riference Station 8 

Raw data are presented at the end oD this Appendix. Data were arcsine square root transformed. The data 
were found to be normally distributed, were tested for homogeneity oDvariances using Bartlett's test, and 
found to be homogeneous. It was therefore determined that parametric analyses were appropriate, and 
ANOVA followed by Dunnett's pairwise comparisons were used to determine differences between 
growth oD organisms in station sediments and the control sample. 

Results from the analysis, which compared the total emergence in all samples with that oD station 8, a 
reference station, are presented in Table III and at the end oD this Appendix. Emergence is evaluated at 
seven day intervals beginning with day 44, when the control treatment reached >50% emergence. The 
control value is included for comparative purposes. 

Reference station 8 ended on day 61, with a total emergence oD 66.8%. It should be noted here that at day 
44, when the control treatment surpassed the 50% emergence level, station 8 had produced 48.4% 
emergent adults. However, the criterion for the ending any sample treatment was no emergent individuals 
for seven consecutive days, so station 8 continued until day 61. Compared with station 8, stations 6 and 7 
at no time showed a significant difference in total emergence on any oD the days used for evaluation (44, 
51, 58 & 65). 0Dthe four remaining stations; 3, 4, 5 and 10, all had significantly less emergence at day 44 
compared to station 8. At 51 days, station 3 had ended, stations 4 and 5 Were still statistically different 
compared to station 8, and station 10 had produced sufficient numbers OD adults to not be significantly 
different at day 51. At 58 days, station 5 had ended, and stations 4 and 10 were different from station 8. 
At the end oD the test, day 65, station 4 had ended and station 10 was again not statistically different from 
station 8. Stations 3, 4 and 5 have been highlighted in the table below to show that at all points during the 
exposure period these stations were producing significantly different responses compared to that oD station 
8. The last sample from station 10, appears to have suffered some deleterious response, however the 
statistical analysis at day 65 did not find the final emergence oD39.4% to be different from station 8. 

T bl III T a e . ota emergence o ' • tentans b v station usmg statiOn 8~ or companson 
Statio % Significant % Significant % Significant % Significant 

Emergence vs station 8 Emergence vs station 8 Emergence vs station 8 Emergence vs station 8 
n @44 Days @44D em 51 Davs em5m @58 Davs em5sD em 65 Days @65D 

Contro 53.4 1 - - - - - - -

8 48.4 - 61.6 - 66.8 - 66.8 

3 3.2 YES Ended - - - - -

4 16.4 YES 19.8 YES. 19.8 YES Ended -

5 16.6 YES .16.6 YES Ended - - -

6 35 No 48.2 No 70 No 76.8 No 

7 28.2 No 41.6 No 46.6 No 46.6 No 

10 24.8 YES 34.8 No 34.8 YES 39.8 No 
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E;fects on Total Emergence I Control and Reference Station 9 

Raw data are presented at the end o:D this Appendix. Data were arcsine square root transformed. The data 
were (ound to be normally distributed, were tested for homogeneity o:D variances using Bartlett's test, and 
found to be homogeneous. It was therefore determined that parametric analyses were appropriate, and 
ANOV A followed by Dunnett's pairwise comparisons were used to determine differences between 
growth o:D organisms in station sediments and the control sample. 

Results from the analysis, which compared the total emergence in all samples with station 9, the second 
reference station, are presented in Table IV and at the end o:D this Appendix. Emergence is evaluated at 
seven day intervals beginning with day 44, when the control treatment reached >50% emergence. The 

·control value is included for comparative purposes. 

Reference station 9 ended on day 65, with a total emergence o:D71.6%. It should be noted here that at day 
44, when the control treatment surpassed the 50% emergence level, station 9 had produced 45.2% 
emergent adults. However, the criterion for the ending any sample treatment was no emergent individuals 
for seven consecutive days, so station 9 continued until day 65. Compared with station 9, stations 6 and 7 
at no time showed a significant difference in total emergence on any o:D the days used for evaluation ( 44, 
51, 58 & 65). O:D the four remaining stations; 3, 4, and 5 had significantly less emergence at day 44 
compared to station 9. Station 1 0 was not found to be different from reference station 9. At 51 days, 
station 3 had ended, stations 4 and 5 were still statistically different compared to station 9, and stations 6, 
7 and 10 were not significantly different. At 58 days, station 5 had ended, and stations 4 and 10 were 
different from station 9. At the end o:Dthe test, day 65, station 4 had ended, stations 6 and 7 ended with no 
difference compared to station 9, and station 10 remained statistically different from station 9. Stations 3, 
4 and 5 have been highlighted in the table below to show that at all points during the exposure period 
these samples were producing significantiy different responses compared to that o:D station 9. 

Ta bl e IV. Tota emergence o ' • tentans b v station usmg station 9 for comparison 

Statio % Significant % S,ignificant % Significant % Significant 
Emergence vs station 9 Emergence vs station 9 Emergence vs station 9 Emergence vs station 9 

n @44 Days Ciil44D (til 51 Days (til SID @58 Davs @SSD Ciil65 Davs @65D 

Contro 53.4 ,. 
1 - - - - - - -

9 45.2 - 58.4 - 66.8 - 71.6 

3 3.2 YES Ended - - - - -

4 16.4 YES 19.8 YES 19.8 YES Ended -

5 16.6 YES 16~6'. YES Ended - - -

6 35 No 48.2 No 70 No 76.8 No 

7 Z8.2 No 41.6 No 46.6 No 46.6 No 

10 24.8 No 34.8 No 34.8 YES 39.8 .. YES 

Effects on Total Survival/ Control and Reference Samples 
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Raw data are presented at the end oD this Appendix. Data were arcsine square root transformed. The data 
were found to be normally distributed, were tested for homogeneity OD variances using Bartlett's test, and 
found to be homogeneous. It was therefore determined that parametric analyses were appropriate, and 
ANOV A followed by Dunnett's pairwise comparisons were used .to determine differences between 
survival oD organisms in all station sediments and the control sample. 

Results from the analysis, which compared the total survival in all samples with that oD stations 8 and 9, 
the two reference stations, are presented in Table V and at the end oD this Appendix. The control values 
are included for comparative purposes. The remaining stations; 1, 2 and 10 were considered as alternate 
reference stations but unacceptable survival negated their use as references. The recommended minimum 
survival for the emergence portion oD this test is 65% at the completion OD testing. The control treatment 
as well as reference stations 8 and 9 exceeded this level oD surviving test organisms. 

OD the stations in the study area, station 3 was found to have a significantly lower survival than stations 8 
and 9. OD the remaining stations, 4 and 7 were found to have statistically different survival rates when 
compared to station 9. 

T bl V T t I . I fCt t b I I . •t 8 & 9 fi a e . 0 a SUrVJVa 0 . en ans >Y sample ocatwn usmg SJ es or companson 

Station Total Survival References Significant Significant Significant 

o/o vs Control? vs station 8?2 
vs station 9? 2 

Control
1 88.3 - - -

1 25.0 YES. - -

2 40.0 YES - -

3 50.0 - YES YES 
4 21.7 - No YES 
5 81.7 - No No 
6 81.7 - No No 
7 46.7 - No YES 
8 68.3 No - N/A2 

9 80.0 No N/A2 -
10 55.0 YES No3 No3 

I - Control mcluded for com pan son only 
2 - Reference stations not compared to each other 
3 - Site I 0 included as site sample due to possible contamination effects 

REFERENCES 

[1] Ingersoll, C.G., G.A. Burton, T.D. Dawson, F.W. 'Dwyer, D.S. Ireland, R.A. Hoke, N;E. 
Kemble, D.R. Mount, T.J. Norberg-King, P.K. Sibley, and L. Stahl 2000 Methods for 
Measuring the Toxicity . and Bioaccumulation oD Sediment-associated Contaminants with 
Freshwater Invertebrates EPA 600/R-99/064. U.S. Environmental Protection, ODfice OD Science 
and Development, Duluth, MN 

[2] Toxstat March, 1994 Version 3.4 data analysis software published by West, Inc. Western 
EcoSystems Technology, Iric., Cheyenne, WY 
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RAW DATA FOR Chironomus ten tans 

EMERGENCE TEST 
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• Job Number: I f-_l-ol -v J 
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Beginning Date & Time: Cf ... 3 ... .:; 3 /?V. 
Ending Date & Time: 1/-oz -03 lf:kp 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

Day 
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E ~· 8 ill g £3 ~ b A (J, B B ()_ 8 

A 'i ~ 1?, n ~ p, A '!) B 12- 1-3 B ') A 

SI-re B -~ ~ ·a 'B ~ i3 B o B B B B jQ, B 

6 
c . .., '0 B (> ; 8 g C> B x3 B ·a ~ 0 
D [) B 1> _8_ G ,_, ~ i3 B B R ~ A 

E ~ \:3 o i'S ~~ B b B 0 B 8 D B 

A 1S ~ B B ~ rr B· ~ 5 'P-> B ~ ~. N 

Si+e. · B 'h 1) 8 6 ~ 13 B B B _0 B f) f2, R 
c 'f ~? 'R r, ~ B B ~ B \':) 8 _8_ 0 (.). 

7- D ~ 1) 8 1 ~ ;'3 Jl ~ 6 1':? g l3 [?-; 

E -~~ 'B -t> :..( ~ e \2_ 6 \~ B f3 (2-.. 

c;i+e 
A ) B -~ b B 5 l'l R \~ {~ 8 K 
B ~ 6 0 B (~ ·o B _I?; B 8 ?,' B 
c '\i ~ ~ R B d A <(... {3 (1:, B B ?J N 

3 D 1? 15 13 B e f3 A 0 5 ~ B B ~ ~ 

c ~ 'Y, a _?,_ ~ ~ f). ~ 0 r, B A (2, J2. .... 
A ~ f. 1-1 ~ :b .£ B \-) 8 \).; B. 8 !) .P, 

Si-te B ~ ~ .. B. ~ ~ ~ fl> ~-) l3. ,E-, 

""' 
~ ~ 8 

c 1 $ ~ B B ~ B Q, f3 B B A. ~ B 

~ D "' ~ tL B 0 {i. ~ \'2, 8 0 ~ 8 ~ B 

E ) 'Y ~ .:B l-6 B B 6 8 '0 B_. 6 B ·IJ 

I Initials ~ ~Jl.- :w._ _U -:r-?2 10KJ I 7fJ¥J 'f'-.f 7JI{) d . 7!iY? 7?JJr"? '{\,{) ~ 

I Date CJ/1 '1/Cf CflS 69UP q 1 ~/Jr I o;/q "1 \v 1/tr q ,,'),... &f/13 Dfjl~ 9lt5 '1/tt 
Ke : D=dead, N=r ormal activity, A=abnormal activi , B=No Observations y ty 

Comments: 
~------------------------------------------------------

-------------------

--------------------------------------------------------~-----------------------~a~ 13 



I 
I 

.!.umber: / 73 - b 1-oj 
Species: {! • ten t.a,..., S 

Cone. Reo. 0 1 2 3 4 

A ·~ :0 !J f)_ 

~ B 1 ... {:) '?>. B 
s;-te. c .-f" 1 6 T' ~ 

.1-o D <V ~ ~ ,.. ~ 
E ~ 'R ~ ~ t3 
A 

\ 
B 
c 
D 
E 
A 

\ 
B 
c 
D 
E 
A 

\ B 
c 
D 
E 
A 

\ 
B 
c 
D 
E 

Initials. ~,)f ~ Jt_ YL ;'I~ 

Date ?/?.. ~/'f ~s- o£60 q({ 

Beginning Date & Time: 'l- ~ ~~ !> 
Ending Date & Time: 11-oz "'!g3 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

Dav 
s· 6 7 8 9 

R ·f>) 1-) ~ p, 
8 6 " B - {;)_ 
B 8 B ,q ~ 
B 8 ~ "B ~ 
B _&_ 6 8 0 

7);]::) 7lQO '(V-I(. 7JY.> ~ 
~!tr qf~ '1 \I'D q/1/ ~\')-

10 11 12 13 
R A b A 
8 A ') P. 
B 6 6_ d 
B 8 e:> 
a B B 8 

1Zil? 7lJsf) \v{:' .17'fl0 

91!.3 ._,It~ '\ \\.., ~lu 

Ke : D =dead N =·normal activi y ty, A=abnormal activi '1 B=No Observations ty, 

IZ. 
IA<ri 

Comment~s~:----------------------------------------------~~~---------
---------~---------

-----------------------------------------------------------------
~fv 

13 



• Job Number: / 73 -o i -o / 
Beginning Date & Time: CJ -3 -· .., 3. 
Ending Date & Time: Jl-o7- o3 

Species: C. te..,rq.,S 

Cion c. 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 
Dav 28 t31 

D~ 
~~ W 

Re_p_. 14 15 16 17 18 19 20 21 _22 ·23 24· 25 26. 27 Observ Count 

A f3 1i (3 R (") R 6 A D ~ ~ f>· . R _f:i 5 

-~ 

Key: D=dead N-hormal activity, A-abnormal activity B-no observations p-: f..- •4L p: FI-r 

------~~~-----------------------------------
----------------------------rA~ 

-----------------------------------
----------------------------------~

~ 



• Job Number: I ~~:o/-o I 
Species: {!. ·T _fq ,..,S 

Beginning Date. & Time: Cf" 3 -"" s I "3 't a. 
Ending Date & Time: U -o?- \,)3 Jtb«> 

Freshwater Sediment Test 
American Aquatic Testing, hie., 

Observations/Live Count 
Dav 28 

_Cone. 
Dav Frnal ~ 

Reo. 14 15 16 17 18 19 20 21 22 ...23 24· 25 26 27 Obsef'\1 Couni~ 

I Initials '/Jfp ~ '1JiO_ 1fY" --:-It:: 7lbf) -rJ!l? 1/W I'V¥' ~ NV W 7'lJP I ('cQ -1YiP _S;:..( 

I Date &lf/1'1 qftp &fhPJ c;/~~> c1f2J <?!-:¥J. q/)d 9/w <=r{r;.") __ CfJ~fe '1·)?( <){2~ ~~~ .ryf~ ~C~J1 11/t-1 

Key: D=dead, N=normal activity, A-abndrmal activity B-no observations P-:.f"'f'A.~ ,::; :: r-1'7 

Comments: , 

Ps'*tff:li"dffm B 2coe ~ ® 70111!, El'fiM&Il[ ~Pv·-rs fl:r_c-ib"' 1'iMt erR ,q -J87>e'l:l ,~.,.&.U 

--------------------~~----------------
----------------~----------~~ 

-----------------------------------
-----------------------------------

-~~ 



• Job Number: } r 3 -o I- (.) I 
Species: (!, te., +q ?S 

Beginning Date & Time: 'f- 3 _.,,; 11'( I) • 

Ending Date & Time: J/•oz-ol 1,2.;&Q 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 
Dav 28 

Day Final 

<::one. Reo. 14 15 16 17 18 19 20 21 22 23 24 25 26 27 ObseN Coun 

Si+e 
A A A. ~- p, ~ A ~ _R Q f) 1?; II? p f) 13 

B A A R 'p, e, (.>., 63 11 0 ·'~ ?5 f:> p I') A 

c .P. A A B ~ A f3 B ~. !(:) p, (2, 7i ~ B 
1 . 

D A B 13 & e, 8 {) 8 f) {? f? r2, 8 B 13 _o 
E B p, ~ P. (~ A 13 R; (? .t:;> -0 ~ f{ '(l.. 13 ('/) 

A 

\ 
B 
c 
D 
E 
A 

\ 
B 
c 
D 
E 
A 

\ 
B ~---

c 
D 
E 

... 

A 

"' 
B 
c 
D 
E 

/ 

I Initials 'il7JO '7JI:)t:) ~ 7l)z/) ·~ "1a/) 7fJY) h':aO IWt L'W lt\AJ . ~~ 7GY-> It~~ I~ tl/. 

r· Date q!J-:J <7h8' qJtq qf>., Lf/2.\ qf;r:t e,J~? Cf!J-Cf '1(2h ~ l:tifiOi ~~ 
,....,,~ '1/J.~ 'il5) lP/f 1'14/ 

. . .. 
Key: D=dead, N=normal act1v1ty, A=abnormal act1v1ty B=no observations 

Comment=s~:----~~--~--~--~------~--~~~~r~--rrr~~~~>
7~~---------------------

ttD 

GJ 1orsL Br?Fat!.ff//J?<JL'ffi flT FNb oC !¥My·· &P. Pl-0.8-"J'ilvs ;lnZk 

------------------------------------------------------------------------------------~0 



I 
r 

!Number: l'l~-oJ-ol 
Species: ttl. fc..-...j ...... s 

3 

Beginning Date & Time: C;- 3- t;J ~ IK4o • 

Ending Date & Time: l/-o7- 03 /i--9-o 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Uve Count 

Initials "1iJtr> ~ ~ 'W c:?z,'12. ~y., . JE V\1 _&e Tr' "TP f'\.:9 I ~~ ~ 14/ 

Date ia'J, [1; /:1 lo{t.t il>/t5 {a; I 6:> I~ lr \..C/8, . L~\'1 l01t~ 10!\\ /0//0~ I~ 1~ fo/~~ ltJ/6 N/b 

Key: D=dead, N=normal activity, A=abnormal activity, B=No Observations , 
1 

~ r-- Ft..., 

Commen,~~~=~0~~~--~-=~----~--~77-.~n~------~~"~n
.7~~~~~~~~~~----------

----------~~~~~~~~
~~~~~~~~~~~~~~~---

---------~ 

-----------------------------------------------
------------~ 



• • Job Number: 113,-of- o I 
Species: C . te.-,"k. "s 

Beginning Date & Time: Cf-3--o 3 I t!'tto ._ 
Ending Date & Time: J/-oz .. o3 1:co 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

r Initials 
I Date 

~ rJ.'?P "7W . ~· ~'3:2- ~ fJ\r{ I(Yp Ji--- ~ 1'1'-?f' I~ 11?-- I:V: 
1<4/7 I'V/<t to/~ ole. Jo/-:;- ltll'ie 1~\'i 1\o (~ lo tll/~//z, \o\\'7, IO/Ift )0/1~ .rt.4-

Ke : D=dead, N=normal activity, A=abn'ormal activity, B=N6 Observl!tions ,-, F/~ 

Commen~m~:~~~~~~~~~~~~~~---------------------------------------------

----------------------~-----------------------------------------m2v 

~ 



~o_nc 

\ 
\ 

\ 
[ Initials 
I Date 

Comments: 

Beginning Date & Time: tq-]- o 3 Ira_ 
Ending Date & Time: 17-o7- ol I@ 

_ReJ). . q 36 3L __'_3_J.. 

A ~ b 6 
B . :! .!2 1) 

c 'i r; 63 63 

D 'liP 'g B 13 

E ''b :f IS 0 

A 
B 
c 
D 
E 
A 
B 
c 
D 
E 
A 
B 
c 
D. 
E 
A 
B 
c 

33 
« 
Jft:!7 
·--~ 
'D 
'Y 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Uve Count 

L av 
'/ 3_\. ~U> 31 2~ 

"i tF: _:_'6_ j~ J~ 

K D of) ~ t) 

IF 't li D_ _t'j 

".h I B_ -~ 'f';, <3 
X r _f-1 1"':2 ~ 

.. 

D . 
\ 

E 
\ 

(/) 
55_' _1. ·o._ 

t:i' ]l~ t}!!;;> :3. 
1!3_ J 1£ 12-> ~ £, .B li b 
p ~- 1 1f_ ~ 

P. J2. t i? I /II 

~- ~~ ·mf' ~- t?L;. .J,}- """~ \.\V-. \lift' , ~ ·~ ~ 'MoP 'CfJ!£_ j'3E_ r 
?o/2..-- fo_L.J' rqf_'{ to;< _[<:>L' lfJ 1'9- l~l"- .lt>ji '{,Q \C Joj\\ @Lto t3. ~i.IJJ.'t lJiJ/1..£.. ~ 

Key: D=dead, N-normal activity, A-abnorm~ activity, B=No Obsen ations r-- Fly. 

~ ¥t~~Zi~~5ial'lri::iLO?Jibkiv (twp )9~ <AA Ms /~s 

-------------------------------
---~---------------------------

-------~~u 
~ 



I 

r 

• Job Number: (f 5.- o/-.:; I 
Species: {i. "!< 11 t-.. ... s 

Beg. inning Date & Time: '1- ~- 0 "!. l?'t. 
Ending Date & Time: //-oz .. o$ JMQ 

Freshwater Sediment Test 
American Aquatic Testing, inc., 

~~~~--~------------------0-b_s_e_N_~_·o~n~~~Li-ve_c_o_u_n_t __ ·-.~~~~~~~·~----------~GW 
l.::U i<: [ av ( q./ \0/ 

:~c ... ~~o-nL;c;:. ~:ER~eif:o_.t..:t-tf~',.,.\~·~·~·-...:~!ll.c-:..;j...,..lf~t:.J~~:;:I;'-t;'!;:~::I."t'~ (,·:+2.'"1·:::;"1:-· -.~~"r---';-;-c/Z.~~:.:4~':f".:.·~:,;.s-· ~a7""'._-r+--_s_;_. =:t:_;,-:_s__.='-=· :r:-':,~:,-:;_.~~:_~s:..-..; ........ ="\.~-::-.r_ -.--.._ s-""·s-::;:~~'!"";.-~--1 ~f/fJio 

A J /- f;~ll ~v..,'JJ- ~ ~ 

S.--~< 
.1 

Initials. .tv£? .J/~ (},( I~)).. I~ I~ :-·_J~ .;v--(1 -4~ ~ IW ~~~ 1?4 I~ · M/ 

Date 1~11<... h/t1 l//..;>/1? I t.:/t~ 1;.:/"-o ltolzc \tll""2.."2.. \~)z~ t 0/~"tt Plo25 ~~& tcifi..r 1~11-~ ~~ /·,1(11 

Ke : D=dead, N=normal activity, A=abnormal activity, B=No Observations F= Fly P-=l'vfJ~t!. 

------~~~~~~~~~~~~~~~(7
--~~~~--~~+--r~~~-~ 

~-



• Job Num ber:~!r-;tt.-.=.s_--r-<~_1_·-~u_l __ _ 
Species: _ ___.~.._:_,-"t-4-...;;;..rc..:"'"'-'-;;_...,~~ __ 

<one. Reo. l{j '::1_'1_ ,_,_~ i..//.. l.fl-_ 
A ~F I? -n -g ~ 

$i~ 8 ~ I) -.6 "$ t; 
c ~ j3_ 6 (5 g 

~ D t" /) f., ·-g '5" 

E ") 1) h "h 15 
·A Lf- fJ h 1\ IS 

5ik B g fJ? 6 ·g ·$ 
c ~ [j 15 -8 t 

6 D R 12? "B ~ g 
E f) ·lr. 6 ·( g 

A I<. A -6 15 ' t; rfe B ~ {~ {f ·~ 
c ~ ?2_ IP (r b 

f D ~ I~ -1) '7 '5 
E {:OS llJ -") 

A (.(, ... , 1 , 
C)«'fe. 8 ::t ~ 1 B" 

c !""] ' 11 ') ~ 

l D \:: I) . i F- ' . 1) 

E c A --;2. ·~ ,; £: ..... 
A 15 PJ "'(') 1S ~ 

Sa·e. B .U' . r; ·'~ 1'2r ~ 

c ~ .;;- 1. 1' ~ 

1 D ~ h 7:. 15 ~-

E D l• ?), 115 ~ 

./ Initials Q_ ru ·.I[_ LV ?,\2.-- ~Y-

I Date \0 f!J.> ~I] _jgjg ~/t1 V..;k) 

• Beginning Date & Time: 9'- S -c.:> ll<t._ 
Ending Date & Time: lt .. o7 .. czlz Ji:Oa 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count i.) 

./~ 
.I::~. "~ 

'-18 1..-{ l:j s-o -;i ~:J:v 

1\ \6 F=t'on~ IlL'<>"' .. r - ~ 
'K 9, p.- .... ., I/ (o,~.,• - (.() 

:( \~ p,·,,. et:.l,;,-r - ~. 

t \~ p,·"1~1 {!e;,~.~ .. -t 11 
g ~ p,·.,.,.,. tJG>v.-.'f - 3 

IF .. ~ ,,'j ~ 1> 
j ~ 0 1 ~ 

1r I\- ·lf' ~ ~ 
'I:} Ll' n=. .!£ b 

.f(- ~ \1, __Z_ ;(( 

1 .11) ~ 1r 1> 
Y)_ ~ 1 3 
"~ t- IF- _:!._ 'B 

"1 Q) \~ q:: 6 
1 \~ ~~ 1 l 

~ \~ n b (}f 

'fS ~ [1, f p 
~ ·'b ~ 'l.F ~ 
F .i ~ z 3 
'~ . I y.:: ·\C ·G B \ 

I l- v IF 1) "B 
r ~ ~~ 15 'f 

·rr ~ .F ~ 
~ ~ r, f5 B 
f ~ \:::. j ~ J 

. 9\Jl- 'lV'- IM ~ ~- (!./ 

n-:3; 

lfi!:J 
f 
b 
·-r 

tX 
f 
n 

~ 
j 

1 
~~ 

~ 
'] 
~ 
.t<. 

6 
lr 

B 
B_ 

rw 
/0/2, I lo/-t.~ o\1-_~ tl>_LVl' .6AP.71d¥~ 

ot .£i.J. 

.9.1. . . !«. OlJJ_ 
3 ~ 
¢ ~ 
¢ (d-· 

~/_3 ~ 
t: 1- 'h· 51 3 
~r ~ 1 ks' :z.. 
~ ~ :E ~ 3 
-g ~") h ~- 3 

·J. F \:<, ,, .. ~,1~ ~fl 

"' IS ~ ~ ~ 
'I ~ $ ( I 
r ~ '6 Ct, ~ 

t' '\t=- 1 I 0'{ 

'( R I) rc~-&, ':L/Q 
~ R 1S I 3 
1f' ~- D $6 pi 
~~ 6 f. b(> 3 
·f5 ~ 15' b2. oz.. 
~- .~, f' -~~ [lilt 

$ 't5 1\ ~- ~ 
"l r?> ' w ¢ 
/P ~ F ~ ¥ 
IF R ~· 

~k I 1S (~ 1)_ 1¥1/s 
I~ 1/VP. ~3)._ 

~ ~~ tO /Z-=f to\zx- I~ 7'7~"1 
.I I· 

. . .. 
= = = = -Key. D dead, N normal act1v1ty, A abnormal act1v1ty, B No Observations F _ Fly 

Comment=s~:~~~~~----------~~~~-----------------
-~------~----------~----~-

------~~~~~~~~~~~~~~~~~~~-------
-------------------~R~ 

-------------------------------------------------------
---------------~ 



• Job Number: ) i S -a /-<.J I • Beginning Date & Time: q- 1 - .... ~ f.? r ._ 
Ending Date & Time:_~il.....l•..::O:..c.Z..:..-..=o~5:__~@JJ!:!II!.:O~-

Species: C- tl.., t~..., 5 

A 

\ 
B 
c 
D 
E 

B 
A 

\ c 
D 
E 
A 

·\ B 
c 
D· 
E 
A 

\ 
B 
c 
D 
E 

I Initials ~/\.r{-~. 
I Date 1 () } /(-., 

_/}C "//1~ I"'\'..?- I~CJc· Ill& 1~'12: IW V I~~ I~:D- !!/ 
/C/!1 /rqjx 1•/tc; lo/d...o tofz.l \U/.LL. k ~'3 (Qjz__,;f/~· A7X {(!.I-t-=? \o\'-~ 10/'l--'i , 1~ 

1 Key: D=dead, N=normal activity, A=abnormal activity, B=No Observations r~rly 
Comments:· 

~----------~--------------------------------------------~--~~--~----------

-----------------------------------------------------~Ao 
--------------------------------------------------------------5~ 



• Job Number: ,.7 S-6/- o I 
Species: . {!. ·_~....,'ftin.s 

en 
Cone. Reo . "~ -~9 ~C1· 

A ., 1/;J f,. "''.! 
. Site. B jlj A ;=,· .... .,.I 

c 1. (.!-, t:i~~) 

:L D . r A. Fi ...... f 
E E p; F;,., . 
A 'g ~ 

· Sifc B g /;i. ~ 
c r tz; 

'J.. D ·r. Pi, -(;2;· 
E .1) -~ \3 
A ·'iS fll 0 s, .. fe B· 't p \~ 
c 1'5 / 1-' ·-~ 

~- D 'If ~~ ~. 
E IF ~B . ~~ 

. A 'b r?y ~ 

s,·k B f r?J ~-

c b ·iF ~ 
'';! D 15 A -~ 

E g tC:.:. K 

Si-k. 
A 1) ~~ ~ 
B 't p; F) 

6 
c b '{!; r~-,· 

D 1 7?) !!;• 
E ~ tJ \Z., 

I Initials ;~ ·~ i!V)f' 

r Date /b/1,o '/t-Y~-f ,lbt 

~ 
\. ._., ./ . 

/{(J 
' t C,.., ... r 0 

If"!"' , " r c:J 
eo ... , ... , 0 

c""'"' r 0 
c"' .... ,..,.. 6 

!>. f 
/t., ~ 

A $ 
P.; 15 
y~ ·-« 
b r 
p, {) 
))., f' 
PJ ~ 
8 f 
1- TJ· 
h 'K 
6 b 
B 115 
~ '1'( 

(;.-; F;....,., 
A F•".-.c. 
r; ~,·_.,DI 

A j:,·."'la/ 
/;? r-.-., .q 

• Beginning Date & Time:· Cf-3-<:>J. 
Ending Date & Time:· J/·oZ .. ob 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 
~ /':1 rl 
~~ Dav \. Tq.., '-!:7 

-z J.. -~~ .6<-t 6<:-" . ' 

r ., f,;v,/1{ OJwJI 0 
b /-t)..iA C. Coutvf' IL 
~ ftf./11{ ~1.1u ""("' 0 
lf ft !'lA l Co~.,ij( 0 

. -;t -f1 !V-AL Co11;ur 0 
·'K \(.' t=. ft.JAL Cb<iiT- ·3. 
t, R ~~'""'"' ?Yeo,.~ ... · -D 
!:" :::0 ) t::; ....... C.ounT - •J 

·~ ~ f:r.,. .. (!t!J.., n1 .o 
r.: ....... ., C.\.: .. - r-0 

i Fr ......... II l1, ... - It - 0 
13' -1: F;...,~ ) {!e,,,.· 11--0 
1: rr g Ft•,.,. I (}e,.., ... if.- (\ 

$ -~ 1 . F··-.c. I (!(,)"'--.· k tl) . 

·t i" rr Pi,., '!I (},.,'-'"' 11--n 
C'ov..-.1 -0 .· 
~., ... ,.,. -0 
CC/~.~.,, -1.1' 

t!.:.;.u'l'f" -0 
c~~.~.,-..;: ... 1. 

:r;:: I~ ~ ~-~ 7JJP 
It lz.,. !!/' 11/cf !J/r l/k nJ~ 

IF<to. 
i!\.()o . 

!& &6 
1 ~ ~ 
?) ~ p 
t ~ 
fJ /; 
¢ ~ 
¢ ~-· 
!~ It 
Ill 0( 

~ 1 
~ ~ 
¢ 
lh 

16-
W11 

I~ 'I 
I~ ,, 
/h ~~-· 

~ 
<'/. 

~ I '& I 
Ill) . 

~ lz>-

r~ ~ 
./ 

-7 Ket: D=dfad, N=normal activity, A=abnormal activity, B=No Observations f=; Fly p.., 1''-t''ft:: 



•.. -

-~? ' ·Job Number: /7;-6 1- o J 
Species: {!- -k · .,s · 

\ 

A 
B 
c 
D 

-A 
B -
C-
D 
r::: .... 
A 
B 
c 
D 

-E. 

• Beginning Date & Time: 1-3 -o 3 l 3<-f t 
Ending Date & Time: Jl-' o7-o& J:OCO 

Freshwater Sediment Test 
American Aquatic Testing, Inc., 

Observations/Live Count 

I . Initials I~ -~ ,\l-0 1-:Jr I~ •~ .-~ ~ I~ 

I 'Date /oj:{o )of:H \rJ /1!:1 · );jy l!t/9' 11/\ l1g H.b 

--------------------------------~------
~--------~----~~~RV 

-------------------------
---------------~~--------

----~~~5 



Start Date & Time: q ... 5 -'"' 3 • .:> 

Sediment Test 
End Date & Time: /J.- 02 • •:lA /J..,oo 

. American Aquatic Testing, Inc., 
Water Change Log/Initial Water Readings/General Testing Information 

Test Dav 0 1 2 3 4 · 5 6 I _8_ 9 1 0 11 1 2 13 14 

TestDay 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Control Sed. collection date/by: '3-U··t.J$~~ '!i}k- Organism source:· AB 5o J;.,c , 

Control Sed. sieve date/by: '?-)..c'-o.)/~ Test organism Lot number: £ '1° 
I 

Sieve size used:_-t=-, ..... ¥ __ 
Sample sieve date/by: tJ //t 

~~& I Sieve size used: 

Number of animals per chamber: /.:2,. 

Food Type: Te tr4 ..... ; .,..., s 7...,.,.'1 

Frequency of feeding: 1 x ~ do. 't 

Test Chamber size: 3o~ ..... / 

Test Volume of sediment: I oo ,.,.., I 

Test Volume of water: i ?-5 r-.. J 

Test Duration:{pG]),4Y6 

Test Temperature Range: :2 3 t) "c.. 



---.(~;:~>\ 

---- -~"' 

• 1'73 . ' 
Job Number: -oi -o J 
Species: C ., t-e-.1.-. .-, S 

Sediment Test 
American Aquatic Testing, Inc., 

Start Date & Time: 9 -3 ·· a 3 i. 
End Date & Time: --:t/.l---o::-7---o-ii!,----J«c~o..!:..=. __ _ 

Water Change Log/Initial Water Readings/General Testing Information 

___ ru·e~st[:.:,:)aa.r...v ___ 11_ii::l:;..'·<f.__j...;;i3;;.;·o..._~3:.~~~J.~~3 ·;,
... ~·~ :~ ':{ 3 ~ .~ ·?.."7 ~<2 ":.~ Ll 0 41 l..f.')-;. g 

Morninochanoe(time) o-;z:'k> ,oo.:J qoJ 'goi> rer·'1cs \0730'\'{)ot:> iao::) ln'130 \\cv-. ~ l'19t::"O uR~(} o<f~o lfoto 

TestDav '14 Lt'l_ IJ.l L/7- '-1~ 'J~ SO 5. ~~- 53 <;;:.l.{ ~S <::1. "!7 

Morning chanoeltime) b~oo o}'J>t) tosb Jloo /OJ) (1)''.3() \~0 1~.3P ~ ~ 10~~ ,coo i0'1~o \0~\j 

D.O.mo/L <lZo ·"?-.'1\ -/.S ;:1.1 GQ,:_) '-b:l '?J,' ?J~o ?:q '1.~ 7.Cf -=J,~ ~., I+.""+-

Afternoon change(time)jl/'1~ I~ 1'?_1 Q IC.So 177oc 1.5tb ll(,~D I_~D <o lfJrb I~ on ~~ac lrfoo l7 ()O ilL 20 

. O.O.mo/L ')(o 7.R ~.; ff,o 17./ .=J....\ '::J-.. 1 1~.1... '7.'{ ?,q Z.?- -=~o.~ '?;";].. ·~!. 

PH -'1-,.t:t 8./ /1{. J r."f !itr.~ ~; '1. ~-0 1--:7 (.. 7,q ft 0 7-X '3"w<> 1.3 ff.b 

. (I)cr.t-~-!o(z.-, 
Organism source:_· -----

Test Volume of sediment: _____ _ 

Test Volume of water: _____ _ 

Test Duration: ________ _ 

Frequency of feeding: _____ _ 



I Number: Ft3- of.-<O) 
Species: (! .tG...,-fc:;h$ • 

Sediment Test 
American Aquatic Testing, Inc., 

StartDate&Time: 9-J--o"!::> tcr. 
End Date & Time: --~~==-.. -:o;.,z~-..;:o=:.l>..--J""Ql.cQ,-----~ 

Water Change Log/Initial Water Readings/General Testing Information 

TestDav -~9? c-q ;o 6• 7.'-.l. 1,3 6'1 6~ 

Morning chanae(time) Dtj4( loi.Jb j UU lvt~b OCJI./ o 10730 Of-;~ 
D.O. mg/L X I 'J?, <> > 0 -~,D · <t .2 1 <R~ :Z. Y.2-

initials · -11- ~ -"fv · ('l{J ~ 7F I~ 
Date 5/~l 11 I I I j/1..., \\ (") II/"' Ul~ 1 I I b 

Afternoonchange(time) j{J_:i() ~~~ //.;;oO l~V I"-:Jo liCe/·':> !+ttl 

Initials -:$- 1/\rP -;TP I~ 4,'Jl- «.;J>_ I~ 
Date teAl \i\\ f//'L l'lt/3 11/<.f II/<:"" Jl7l 

I I 

Test Day ,. .. 
' :.... •· ' ~ . 

+-- -. - - .. . .. 
Morning change(time) 

. 
D.O. mg/L 

pH 
Temp. (C) 

initials 
Date· 

Afternoon change(time) I 
D.O. mn/L · 

II I I I I I I I I I I I initials 
Date 

Control S~d. collection date/by: _____ _ Organism source:._· __ _,_ __ _ 

Test organism Lot number:. _____ _ 

Sieve size used:. ____ _ 

Sample sieve date/by:. ______ _ Food Type: 

-----·-----Sieve size used: ___ ___, ________ _.. Frequency of feeding:. _____ _ 

---------· ... --··--____ ...... -

Test Chamber size: ·------

T st-¥otafhe of water: ------
Test Duration: ·------



• 
Client/Toxicant: It 3 

Hq+c ~ 
Beginning Date & Time: . CJ - 3 -.;) 3 I F<j ll 
Ending Date & Time: · · 1/·07-oJ lr}co Job Number: 0 I - o I 

Species: (! · t en 'l-ee ..., S 
Freshwater Sediment Test 
American Aquatic Testing, In~ .• 

Physical/ Chemical Parameters 

Day 
Parameter Concentration 0 1 2 3 4 5 6 7. 8 9 10 

T 

E 
M 
p 

( c) 

pH 

$ ife Lf .2 3,0 ;}) ~o 1_ 1 0 L-?_.6 "''1:'1...,0 ')..2..C ;).). v- ~.0 ;22,0 ~~-0 ~;,}, " 

Cond. (umbos) Alkalini1 (mg/L) Hardness (mg/L) Ammbnia (mglll ~omments: CD.ll:. 7. ? 
Concentration Initial · -~ lnitisl Final Initial Final Initial Final [;2] -- (; .?.. - ~:J)-- 't /8"' · 

Control 21.5 Q.1Cj '-'<) 6 o · 1fo 7-o O.C/1 o.oo I~ -7. {.., --~- il~ 
Sae 1- 27S' ~:ts 2£. "+o ;c. i?D o.~o C',o() 
S ."fe J. :2. 7S ~1-S /o f}IJ) ~ o 5"o o. to 0. oo 

• 
--



ClientfT oxicant_-:-/7---7--'----· -=3::;...--~.,..._.,. 
Job Number 0 I '- o I 
Species:_--.:{!=---. -'--t~,_,.-.,__.__.__,t-c."-''"'~_;.._-

Beginning Date & Time: 1 -3 - 0 ~ I i lf (.) 
Ending Oate & Time:._--~-./IL..:.-~o'-L2~"=""~· ...1.::/~:..=~ 

• Freshwater Sediment Test 
American Aquatic Te$tliJg, lnp., 

Physical 1 Chemical Parameters 

oav 
Parameter Concentratioh · IJ. I'J.. 13 i 4 1. S"" 16 17 18. l q ·a.:o Ol. J 

• 

T 
E 
M 
p 

·Control d-3 ~D 7.LO 22. L~· ;;l.),o a.;) ·5 [.ZZ.~)·J~ r:> 2.2.5" I;+~,.;. :22-.5" ~3 · 0 

s,·fe 1 d..~ .D ;b..Q 2Z. •. '\~ if)rv ;);)..,<) ~.s ,)S . .:.> 2__-z_,o )3. <> 2..2--,;5 .}J.<J 

<::,de .1 d-~ .o 11-o .z..z.\~ ~;,- o J~-s- 122.5 ,<??. t) 2.'2.o .~'-l- ~ ·2z. () J..l. o 

Sae.3 ,~3-o XJ.-o 22·5 d-1.:> .;>;;t ... "~z.,s:- ;J? .. o l2.o ;).J.u U..Q J.~ . .:. 
5 ,· fe '{ d-3; o ;p_. o :2-.z. ·5- d-.1 o ~:>S .2.2 ·S" .)? . v ill~O ~ 1-"' !2,2 rO ;} 3. o 
<;,·jec) ~~;o --;):;;l.Q ;2.z..,s- ;}-)..v ifd•) '2--2- .. S .:n ..... '2.,"2-.0 .}.).e>kZ.Z,O ~3.a 

s, fe. {, d3- <> ):1..0 2.-Z. "s d) . .7 ,)-).')' 2.2 riO d-5 . .:.> 2.2 s . .+-3. ,;.> :2~; (l ;)] . <> 

( C) S ; le 7- J..3- o: ?-1-·0 2..2. .,s- !} )....o J..J.<) ~.2.. 0 :.) <. .... )1,.0 .)..J.. <> _:2.2., o .:}J .. ..> 

S:feg .).3.c?-~-o 2.2.(5-.;>-~" J-)..._).2.2.o .;J,S.iJ 27...0 ;J-:J_.., 2-3-.od.3.<> 
5;fe't d-3-o ~).-:2-o :z..z..s d-) .. .:> );;l.S' :2z·,o ,;;n . .:. J;Z,.o ;1-1 .... ~~ .'}-3J 
Sile 1o d-3:o p..o '22. .S ;)-),c ()~,:) 22-.. 0 ?-~·" t)']_.O .+i--> 2..2.0 ~3-..> 

(mgll) 

pH 



Client/T oxrcant: J ] 3 
Job Number - OJ - o I . 
Species C. · f e..-, fe. " ~ 

Beginning Date & Time: q- 3 c"' ~ I B"Lf t) 

Ending Dale & llme:_--J/LL/_,-o~?L.-;..-"'o'-"'!"----"Jtk>:>~"----

Freshwater Sedim_ent Test 
American. Aquatic Testing, inp., 

Physical/ Chemical Parameters • 
Parameter Concentration ~· ~-3 'J._Lf ~ $"" J-6 · "J. 7 J-8 ;;t.. CJ ·3.c> .?ii ·3 ..:2. 

, . . 

• 

T 
E 
M 
p 

( c) 

(mQIL) 5,-+e C 5.<., l..\.1 Lf.8 Lf.t ~,o ~.lo -L/.o ·t:j.g C: ~-~ £"',I o/.i 
Sa·e ?- 5.5 Is.• 5-=5 ~.o . .;-,). · ti, '8 tJ.o Lf>g s-, d s-. 1 ~f.7 

pH 



• 
Client/Toxicant: / 7 3 Beginning Date & Time: 9 - 3. -" 3. 

Ending Date & Time: Jl. .. p7 .... 0! Job Number: o 1 - o I 
Species C., 1:t:-v~ tc..., ) 

Freshwater Sediment Test 
American Aquatic Testing, Jnp., 

Physical/ Chemical Parameters 

Day 
Parameter Concentration ·~~~ 3 '-1 3S. J C 3 '7- J g 59 'fa. _y:f ·lfJ- ((3 

T 

E 
M 
p 

( c) 

pH 

Control <:).9 .J<l ..:)._') 4. tf 1.\.&" LP-0 4.U? c; 1 5'.1-1 l).:f 1{.[ 

Hardness (mg/L) Ammbnia (ing/L) Comments: (j) D47 LfCf "" l.,!..S 
Initial Final Initial Final o--rL, r , ;.. <t ,... .. r-k c.J ._ i J- t, 

Cond. umhos) ~kalini '(nig/L} 
Concentration .Jnitiar<t Finar\i!. In~ Final 

Fl..-.r. p,- "'"" I e..,.,. d "r•",-;.'7 
~ 1.)_6 -.£_ s-_t 

Control t"J.. 7<; - ' 
S ·-/<. 1 J.. x o 'l.. 1o '""" 

' 

-"' 

• Initials -rt>r. ""-
~- ~~~ ' 

FWSEDPARwU '---=-=.:.::.......--l!:c==£~'====!.'===,==k====~==~===i!,==~=~----~--



ClienUT oxic ant / 7 3 
Job Number: () I -Q ; 

Species: · (2 _ -1/'e...,/-e. .-.5 

• Parameter Concentration t,[i:.f L(.c; 

Control - --
S;~J d-3-~ J2.-.v 

T S;u.J.. .~--~- oJ 
u .. o 

E S;f--'.3 J-3. v 2,;1...,0 

M s .- fC- i{ }-?..-> 2-:t ,C) 

p s il·'- \ :1-~.0 Z.:J... o 
Su-e..{;; ;)-?, • .:> ~.o 

( c) S;~-<-} ~~-v :l.;z.. r:J 

s.·r<l-'3 ;).'3.v :;;lJ..O 

')if£.&] ;).'?-<> 2:1-;0 
s I. ft. /(. )..)-<> :z..-z..o 
Control ·- ·-
~.-+-~I s-3 ~. \ 
s. re J. <::;~ s.'l-

Dissolved s. f,c 3 4,.'). t./.1-
Oxygen ~ •. h!.L( . <:;". t.t _5,~ 

S;t~S' . c-.1 L/. 3 
(mgiL) ~.--u I, 5'-::t 4-3 

s if(_ J ')· ( ct . .r 
~.-HZ <) . ..;. tf~ I 
5.-+.! .. , '·{.Cf 4.o 

Beginning Date & Time: ~ OJ - ~ --"' 3 -~ 
Ending Date & Time: //-a?- 0! _ 

Freshwater Sediment Test 
American Aquatic Testing, In~ •• 

Physical/ Chemical Parameters 

Day 

.'{:6 L/1- _l{.6 tjq So n.l. f1;}_ 53. <::H 
- - - .--. - ·- - - -

:2z~ ~?-s- '1.._<(. C> ~;.a ';):l.o ~--z_.O lct1-o ;l3,o d-s. ~ 
2-Z .<? .).;). '...; Z_f.o !.J3.cr JLo 2:-z.o ;J;J,). OL:s . .:> ::r~ .. b 

2...2- .c ~~-s 2¥,o n-u ~-0 -- ~- - ....... 

22..C d-"J. .-;- 'kf/. b a~.o .2.;).,0 "l.,."l..D -~.) ~v J-3. 1:) 

'2..2._0 J-:f. .') tJ-/." 23.Q 22-0 - ,.... - -
'2.2,.0 J-:f..) 2.'1. C) 21.o :L2-D '<... '2;.0 tk).<) ,(;lJ,o ~-.:. 
;;. 2_.0 J.) . .;. '2-'3-.s- J_J_.o 'J_:;t .o ? ~'2 .0 ,D.) 1~.;) ;}-3 . .;.. 
2.,7,.Q .))_·r 2._1,5 :)3. D 2'1.-0 ?.Z_.O ~.~ ;/3.J ;}.3.<> 

<"],.2..0 ,~).-<;" 23.S' )3.0 ':))..0 ?? 0 :&.0 023. (.J }3-0 
2.2-.<1 ;)-) '') },g.s- '1.3.1:> .).'l.'() ?_zj) oQ.b 1~-0 d-3-0 
- - - - ·- - - -

(._,,0 t:;,":/ ,<\, ~ 1~·5 t'o.C l_v!/ (p,v 'ln. iJ-. t.Y 
$". c, l.l Ls-.3 ;.c,.J ~-0 . '..p, \ &;. 3 G,.o 6. ( 

'-L~ ~-I 4.'?· 1~-0 0-\ - - ·- -· 
_5_. " ~-4 ·s-: I ~0 IS B. .5•7 _S.tj ~;o {. )_ 

_l.J_.'-4 4,q 4.z. 5. 5 .(.. -· - - '-' 

t; . .-:; ~-) 15" '1.3 5,0 I~.L. 6;0 &.o 6 · I 
-G'·' ).cl 'l' . Lf,'6' 5. 2 .~-.(p 6.3 6 .. 0 6-0 

'~·' . <;. )._ L/.r 5-2 s.cl {J \ 5'.8 5"_7_ 6.1 
S",o s-,.;- tl. ( "(,I-{ 5-3 S"L5S . ;"), (_p 6.0 ~-x 

c;.-f(. lt.. 'Y'-o '-...':>. 0 . S•'t . /;.o 5'.' . G.2> 5."'S G.t!. s.a s.o ~-( 

·Control ,..._ L- - - - - - - ~ - -
5.-+-.:-/ . 7-. --:).- 171. '7/r 7:? ~.0 "'j, l '-.:J.. <S 7,~ '1.7 /.~ "'1·'8 • 7..6 
S/~-<-.). 7-r; 7.'? 7-- .. ·9' 7-~ Y.O i--7' i--~ ?.~ ?.] ?..~ ?.& 
<;,·f-.d 7-. L( 1 .. ) ?."1 7.'7 '7.7 '"'-1. . 1_.?5_ - - --
S.-ki! 7-r) 7-.S "7. 3 7-x 17. '?' "'-9' 7-- '5 "77 /,_(o '7,7 :z.g 

pH ~ift.) -7-6 1"'1.c( ?-.7- 7--Y 7-:f{ :r 1--:t- g_ - ~ - -
•. s.-tc t 7-6 7-,_) 7.'? 78 7.-r- +-1S' 'j-. -=t 77 ?.1 7,7 7(? 

\_; lt. 7 7--6 I:J,s 7-' 7-i_ .?. i'· i-.'S' +-=l ~ ~(~ ?.7 7,'& 
s.-+ci '?--~ . ":/-. .) 7.·6 7·'P I '"7-: '8' 'f,'f ~-:=J ••• ;:_k_ .ZZ ]_,J 
S;+t_ q 7-~ 7.'-/ ;7.<.;. 7-7 -r:7 ~h1 •1-,~ 1.1 'l(fl 7.~ 7·'E 
S ofe_/0 '7<~ "1.cl rA'- 7-t 7 '7 :J~+ ~-i 1i7 'l.7L f,Z. 7/r'h 
Initials:· 'it¥' ¢;~ ~ 1NJ "'y. I tiV)O l\..')1 •"JF- . w. /P/ T1lP 
D~te i<>//..7 IOJJ"{ l-1> I I 'i J.:>/ :r~ tof-vr toJl-~ \\:-_12.3 . IDfl..'! IA7/J{' /~ l"f.rr 

Cond. (umhos) ''AI!$alinit ( mg/L) Hardness (mg/L) Ammbnia (mg/L) Comments: (!) j)p, 'f 6 3 
Concentration . Jnitiai(J) Final~ lnitibl... Final Initial Final Initial Final o-tlu·w;a ...., ... ,.ftcJ · 

Control - - I'.. G F lor f:>n.-. / {7u,.,c/, 
s.-~<1 l£'J.!lo "'-· ~ Dli.v '71$~<.,-· 
su~ )., fa96 ...... , 
s /x. 3. - - "' );-k.-1/ - ......... s ,·,.e (' - - " s;-~e- t. .2 io. FJ.~ ' . 

. "' .. 

<;,·h. 7 . ;J...7:o IF~zc. I'.. 
S1«-! FJ..1~ - " • s,: ~-e.· e;· .}. 7-o . FJ.:8r:; I ....... 

S; 1L lo. F'J.lo - "' Initial$ ."71o/> 'T# " Date · 'lfwri'v~ :'1-:r 
FWSEDPAR wkl 



• 
Client!T oxicant: / '7 3 Beginning Date & Time: q- 3~ <> ~ 

Ending Date &Time: //·07 ... o& 
Li4o 
I~ Job Number: 0 I - o I 

Species 0. ·t e., -I-. ., s 
Freshwater Sediment Test . 
American Aquatic Testing, In~ .• 

Physical/ Chemical Parameters 

Parameter Concentratioh C~ S""~· 5'_;z S9. ~ct · 6 o {;;/ 6 .;).. /.: ~ /, Lj { ~ 
Control - - ;..- '"""" ~ - - .._ 

s;:t~J 23 .c :;;.3. o ~-o · ?_1.0 :J.'3..s- - - - - .,. -
T s;~ J. 76 .a 1,:}~ iJ DJ."o tto J.3 .'(' z.z- ~ J-3. ~ 22.. c ·~1.~ · - - -
E 5;-~-e 3 - - -- - - - - - ·- -
M 5 ;./·~ i.( - - - - - - - - . .- - -

P S;+<:. .:;- - - - - ~ - - - - - -
Sik:.-6 123.0 c?-3.v 8dO 2:1/f\ :n.s l1S ~.o 2.2iO "l.:t.(" z.z.s- J..~.o 

(C) Sde.7 J.:b.o d3-v ~.o·h/.0 )..1.). ·Jt.<. :}-) . .:. 2..2.'-' l1s· :J.z.),;;tj.o 
f;; i+-e 8 ;<5. 0 1+~- a ~,n 22~ •, ~1- $"" '7 '7 ~1':}3. 0 ~ - - -

Si-1ef1 1?3· D J.s. c I::P-0 ~D ~1-~ 1Z~< ~3. o ·:u..r "l-2..( :J.z. .. 1 J-3. ~ 
· ~c"+G-tt:> 23-o .}1., ?...:20 - - - - - - -

Control 
t .3 - - -

7. I 
Dissolved ~S~i..~...:te~3~---+----+-----l-----t-----+---=---+---+---:......· -+"----+---~-+----· -l 
Oxygen ·s; u. if · -

(mg/L) 
~i -1'- 5' 
S' +c. 6 · r;, \ 

Sr't-G- 8 15 ... 1 
5i1' 1 5-~ 

• - -

• 

pH ' 5 iff, <) 

s,'+~ 7 

$i·U .. i6 
Initials. 
D~te 

1\Cond. ~umhos) 
Concentration \nitial · Final 

Control . -\-

5 i-le 1 \ 

Si+t- q 
1\ 
\ 
\ 
\ 
\ 
\ 

7--? 1· JJ 

78 1~.(/J 7-Y - -
Jb/~ Jt/1 tlJ? }/ h } 17l/ \f1C) I I /[.. il/ "J 

I 
~lkalini • (mg/L) Hardness(rrii:VG Ammonia (ing/L Comments: -----

Initial Firial Initial Final lrntial Final 

~ 

Initial$ ........_ 
~ ~ ~ 

FWSEDPAR.wkJ '---=-=c:..:....-.--l!==='===:=!k==="-===::h===-±==Jb==:b=~Jl_----·---'-



• 

• 

·Freshwater Acute Test 
5 "! T # 1/ Americari A~uatic Testing, Inc. . . q .\ 

Job #: . · ~r"' rt::. . · · .. Start Date & Time: · _f._- 3 - "'S 
----~-----------~ . . 

it /If 

Species: C . te11 -to. ns 

Dilution Water: £ PA 11oJ. lfa.rd ·· 

Concentration \I Rep. 11 :Uve Count 
. I Ohr. l 24hr. I 

CONTROL A /J. 1:1.. 
B /)..., '· 

f)_ 

625 ppm A /)... f':l. 
B {)._, l:l 

1250 ppm A ().._ jJ.. 

B /"l );).. 

2500 ppm A (~ (~ 

B . ,~ 1:1. 
5000 ppm A ,~ C):,;.. 

B f::>. ld.J... 
10000 ppm· A· }:t •l.. 

0 
B !-:1 o•'l... 

l Initials 

ll "!!ff lffi I ·Date 

! Concentration !! Aikalinitv _{mgll} ~· 

l Control ~ t:. \\ 10000 ppm 

I 
lnitiais 

.I ~-~, 
Date PJ/s .• II 

48 hr. 

1). 
/J. 
;~ 

I f 
f)._ 

f)._, 
5~ 
~·b 

. 'l o. 
o' ... 

·-
-

-ma· 
ct7'~ 

End Date & Time: 1- r;:, u J 17-t o 

Test Type: if '8h r. 5 tJ /Z 

!! TemQerature {C} 
II Ohr. I . 24hr. l 48hr. 

.J-3,o d)·C ;)'J,, .5 

r?> . 6 J.a.. ~ (jd,S 
J-~. 0 ,).:;,. -<;' ,;Q\S 
:+-5. 0 :}.) . \ :;o_,s 
;l-3. 0 J;).. s ~-~ 
;).3.o ,. d-). . .; ~,s 

d-3. 0 ,)). .<) :;2:2~5 

.J-3-0 ,).~. \ ·XA,S 
d-3. 0 dd· )- :2).,5 

J.3.c> J-,)~) . :2:1• s 
.)-j.o ;})S .._ 

.), ?> . <:> J-;).' <) -

ll ~ I -~ q'l.{ I 
lv-[> 
qJ~ 

Hardness {m~ll} l 
7o 

/t7.d 

775¥' 
q/? 

I Concentration jl ~H {std units} II Dissolved O~gen{mgll} II Conductivitv {umhos} 
I onr .. I 48nr. I ·. Ohr. 481:lr. I Ohr. I 48hr. 

Gontroi '7-) "f, s ··7.7 1S' ' ;).go ~LJO 
625 ppm ;z.s 1-,5 ''7 7 i("' \ · J<:o o J~VO 

1250.ppm 76 ''t~ Co 7·7. ~- \ d-i-1\D .lSO 0 

2500 ppm }.6, 1-:::r '"7.1- '?'. \ Lf5"o~ 4500 
5000 ppm 7.'7 .·i--~ 7.7 '8'".J Cfooo qoou 

10000ppm f..i '7-7 .l!.i . '7-7 '7-7 G flc;u<J /3cJoo 

I 
Initials 

·I 
. 

TiJy-> rrf, '"M-' \&4{ . _1(Jp ''"jlJp 
Date _Cf_/S • '1J5 Gt/5 7/J ql~ 'Cfl~ 

• ObserVations: 

ACP48PAR.WK3 

! 
I 

I 

I 
l 

0 

I 



Acute Fish Test-48 Hr Survival 
Start Date: 9/3/2003 Test ID: kcctsu·l6. Sample ID: 
End Date: 9/5/2003 Lab ID: AAT Inc Sample Type: 

Protoco.l: EPAA 91-EPA Acute Test Species: .ample Date: 
omments: 
Cone-ppm 2 

Control ·1.0000 1.0000 
625 1.0000 0.9167 

1250 1.0000 1.0000 
2500 0.4167 0.5000 
5000 0,0000 .· 0.0000 

10000 0.0000 0.0000 

Transform: Arcsin Square Root 
Cone-ppm Mean N-Mean Mean Min Max CV% N 

Control 1.0000 1:0000 1.4260 1.4260 1.4260 o.odo 2 
625 0.9583 0.9583 1.3520 1.2780. '1.4260 7.741 2 

1250 1.0000 1.0000 1.4260 1.4260 1.4260 0.000 2 
2500 0.4583 0.4583 0.7435 0.7017 0.7854 7.962 2 
5000 0.0000 0.0000 0.1448 0.14,18 0.1448 0.000 2 

10000 0.0000 0.0000. 0.1448 0.14'18 0.1448 0.000. 2 

Auxiliary Tests Statistic 
Normality of the data set cannot be confirmed 
Equaiity of variance cannot be confirmed 

Maximum Likeiihood-Probit 
Value SE 95% Fiducial Limits 

5.21089 2.71215 -3.4204 1 
Intercept -12.519 9.13578 -41.593 16.5555 
TSCR 1.0 
Point Prc>bits ~~m 95% Fiducial Limits 

0.9 
EC01 2.674 823.171 
EC05 3.355 1112.43 0.8 
EC10 3.718 1306.15 0.7 
EC15 3.964 1455.57 
EC20 4.158 1586.42 = 0.6 
EC25 4.326 1708.01 c &. 0.5 
EC40 4.747 2057.36 co 
EC50 - 5,000 2301.07- &_.0.4 

EC60 5.253 2573.64 0.3 
EC75 5.674 3100.04 
EC80 5.842 3337.65 0,2 

EC85 6.036 3637.7 0.1 
EC90 6.282 4053.84 ' 
EC95 6.645 4759.77 

0.0 

EC99 7.326 6432.33 
Significant heterogeneity detected (p = 4,57E-06) . 

• ·'' 
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SRT#16 KCI 
Prepared 
-DM:Daphrria 111 <fQTTd" 

(!"( (!hrroao.~r.uo te1datt,3 

Number 
Resp 

0 

0 
13 
24 
24 

Critical Skew 

! 

.) 
10 100 1000 10000 

Dose ppm 

Total 
Number 

24 
24 
24 
24 
24 
24 

Kurt 

Reviewed by: __ 
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11111/2003 

American Aquatic Testing, Inc. 
ll 05 Union Blvd. 
Allentown, PA 10103 

Attention: Mr. Chris Nally 

Dear Mr. Nally: 

Laboratory Results 
Job No. P756- Solids Testing 

SEVERN 

TRENT 

.STL Edison 
777 New Durham Road 
Edison, NJ 08817 

STL 

Tel: 732 549 3900 Fax: 732 549 3679 
www.stl-inc.com. 

Enclosed are the results you requested for the following sample(s) received at our 
laboratory on September 25, 2003. 

Lab No. Analysis Required 

464604 01 TOC 

Grain Size 

An invoice for our services is also enclosed. lfiyou have any questions please contact your 
Project Manager, Heather Menzel, at (732) 549-3900. . . 

Very Truly Yours, 

Michael J. Urban 
Laboratory Manager 

Leaders in Environmental Testing Severn Trent Laboratories, Inc. 



P756. 

• 
Mr. Chris Nally 
American Aquatic Testing, Inc. 
1105 Union Blvd. 
Allentown, PA 10103 

Sample Description: Solids Testing- 01 · 

WETCHEM 

Total Organic Carbon 

Results 

30300 

Severn Trent Laboratories. NJ Lab Cert #: 12028 

• 

Unit Det. Limit 

mgfKg '100 

STL Edison 

Procedure Lower Limit 

LLOYD i<AHN 

• 
Report Date: 

Lab Job Number. 

Lab Sample ID: 

Date Sampled: 

Date Received: 

11/10/2003 

P756 

464604 

08/26/2003 

09/25/2003 

Upper Limit Analysis Date 

09/29/2003 

Dilution 

5.0 

Page 1 of 1 

1 



• 

; : ,. 

• 

Pa:rticle $ize of Soilsl)yASTM 1)422 
Sarnple preparation method: 02217 

Cli_ent: STLNJE . Project No,: 230 II Client Code:> $):Lt-{ffl Job No.: N/A 
ETR(s} #: 961 79 

-,-~~-
sn~(s}: P756 Date Received: •- 2?;~eii(>3 · · Start Date: 29~Sep-Q3 

-----,,.-End Dale! 1-0ct-03 

L )Aii)'iD: 543445. Satbple ID: 464604 

· J>e1'ceht Sollds: '70.6% -·-·---Spe~ific (]~vity: __ 2_:6_5 _ ··(assumed) 
Noii"sQiJ mass: NA --·---

1\iaxitnum Partit~e Size: Med sand 
Shape(> #10): NIA 

:Elardnes~(:O.#io}: NIA 
coarSe gravel flrie gfilyel lets sand ! med sand rme send silt day 

!i l . ' 

-100000 

P756 

~Jeve· 

size 
3 inch 
2inch 

1.5 inch 
I inch 

314 inch 
318 inch 

#4 
#10 
#20 
f/40 
#60 
#80 

fi'IOO 
#200 

Hydrome~er 

v 

Ill 

1oooo: 1000 100 :" 

Par1icle Size:; iriictotts (ulii} 

.:.. 750()0 .·.·· I 0().0 
•• 50()0() •.. ··· 10().(1 

- ··:-·.-_ .• -_-25QQQ .. - 100~0 
< f.Q()OQ •.- Hl();O_ 

1}500 ..• ) oo:o 
_ . ,·_ ... ?4?5,0 .· .•• JO().O 

•• 200() 1_ •• ] oo.o 
....... 8~Q 95,0 
, ... • :- _12~ ••• · · Ji{)~O 

. . .·; ··. 2?0. i. ' 45,2 
· .... •' l:$0 :' '34.9 

lricremeotal 
percerit 

0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
5.0 

29.1 
20.7 
10.3 
3.6 

' 8.0 
23.3 

- Q:O ·.•. ·; ·· 0.0 0.0 
()iO · _.- 0.0 0.0 
o;o o.o o.o 

-···· p:o •· · o.o o.o 
.• .. ();0' '. 0.0 

0;0 0.0 
0.0 
0.0 

nnnz1 
STL Edison 

S<nl 
Classification 

· <lravel 

Sand 
Coai'Se S_and 

Pille Sand 
Fines 

10 

I 

Percent or 
Total, Sari1ple 

·o.o 
76.? 
o:o 

34.0 
42.7 
23.3 

' .. i 100 

i 90 

--·- 80 

. 1 70 

60 

50 

40 

30 

20 

10 

0 

1 

... 
~ ... 
~ 
;., 

,::) .. 
OJ 
c 

t::: 
j;i 
G) 

~ 
" ~ 

2 



Pile Size Analysis 
Hydrometer Data 

Test number 
Lab,nl!mber 

Time, min. (2) 

Reading 

Temperalure, C 

Time,min. (5) 
·Reading 

Tempeniture, C 

Tinie, htiri. ( 15) 

Reading 

Temperature; C 

Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time, min: (250) 
Reading 

Temperature, C 

Time, min. (1440) · 

Reading 

Temperature, C 

10/2/2003 

Hydrometer. 

Set Number Client: 

P756 Clieat Code: 

Date Received: 

• • STLNJE 230ll ETR.(s)#: 96179 

STLNJE NIA SDG(s): P756 

29-Sep-03 End :Date: 1-0et-03 

CJC 10/l/03 CJC 10!1/Qc 

STL Burlington P756SO::Hydrometer 



Pal. Si>;< Analysis 
. Hydrometer Data 

Test nqmber 
Lab number 

Time, min~ (2) 
Reading 
Temperature, C 

'l"il'\"1,/..a ,'\;,'\ tO:::'\ 
............ ~ ....... ..~. .• ' '-·· .J 

Reading 
. Temperature, C 

Time, min. (15) 
Reading 
Tempemttu:e, C 

· Time, min. (30) 
Reading 
Teinperatnre, C 

Time, min. (60) 
Reading 
Temperature, C 

·rime. min. (250) 
Reading 
·rempcrature, C 

Time. min. ( 1440) 
Reading 
Tetnperature, C 

Set Number 
( P756 .. 

(~C. ''I\~~\~~ 

(.,:\(",, 1'>\\\~~ 

• Clieat: STLNJE 
Client Code: STLNJE 

Date Received: 29-Sep-03 

("~ct:'\,\~J\c:."::,. 

c... ... c:..- ... , \ ~~v~"'t 

Hydrometer 1. . 
C~lib~ationsii"'":-.,.......--::--r-~~"':-'-~~.-... ........ ....,..~-.-~~-· 

9/29/03 STL Burlington 

• ETR(s) #: 96179 --...._--
SDG(s): P756 __ .......,;...____ 

End Date: \J . "'') 

c :1 <-'~ \ ~ )\':i 

c .s<... \.:>\\. \6. ~- c"'c ~,;::, \c.3 

f'756so:;Hydrornctcr 
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!'article Site Analysis 

Sieve Data. 

Dry prep'" D42 i 
Wet prep,.·D2217 

Swn.dard 
Values· 

Sieve · Opeuing; ilm 

3inch 
2.inclr 
t.s inch 
I inch 

3/4 in~h 
3/8 inch 

#4 

#10 
#20 
#40 
#60 
#80 

li,IOO 
.#200 

2inch 
l.S inch 
I inch 

3/4 inch 

#.80 

#100 
#200 

10/2~ 

-: ............................. . 

75000 . 

50000 

37500. 
25000 
19000 
9SOO 
4750 
2000 
850 
425 
250 

180 
.. 150 
. 15 

Tcsr 
J;;aborarory No 

SampleiO 

ETR(t):. 
SDG(s): 

Dale Rec:~~~~Q)~ Start Date:~~~~ 
r.:rid Datt·: ··Y<r*o~;q3; 1.0 

Sample Pr~p Method 02217 
.Pan, g 

Pantsample; g ~~-<!:~,·)~-~~:~::-~ .. &IBI.~.BIIIRI~Jam·~~-1:1·.~-- l\'l~-·ill~BB-~i~l#~~9~£*~~~:-~~;·=-·~~~~~,~\;*~~t~ . 
. PM!dry sarnpl, g 

:l"{on.soll·rnaterlal 

oe5cliptiou 

J>un,g 
Pan/dry sliJnpl, g 
Jllon•sdil;•g 
Hydroscopic Moistu 

l'lin,c 
Pan/sample, g 
Panidl')' sampl, g 

HMCF 

Sample% Solid!J 

.sample ilsed; g 

70.6% 

Sieve.+ sar)rplt Weights. 
si~. ···· · 

Jh1C:b 
2lncit 

l.5.ineh 
1 inch 

314 inch 
3/8lnch 

#4 

Hard.ness . . 

· · Sample-Msss·.Parametere 

Pan/sainpie, g 120.43 
M1¥$$l'tlnJ>Ved, g 0.00 
Sampie mass, g 85.06 

0.00 0.00 0.00 0,00 0,00 0:00 000 
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• STL Burlington 

P756 

. . 

Balance (:alibrath1n Log 
I 

r,no-c u u ) ,_! 

STL Edison 

Cal Sheets _03:Scale l 

7 



• 
. ·· ... 

Type: 

Asset#: 

• 

STL Burlington 

P756 

0v(3n #1 Quality CoJ[ltrol Log 

Baxte~/Scient1fip Products {H6(j20-l3A) 
. ·1090~0313 

N/A 
Soils Lab 

·.___.;..,· 

0011 
STL Edison 

· Ca1Shccts_03:0vcn t:l 
FN\!.00 10. l I l 099 

.9 



• 
. 'J,'yp¢: · .. 

..... Ass¢f#: 

• 

• STL Burlington 

P756 

Oven· #2 QUality Control Log 

Baxtet/Scientifid Products (H6626-l~A) • ·· 
.. 0292·-0485 

3333 
f)oils Lab 

r:n 1? 
STL Edison 

C~!lShcc~s_tjJ:Ovcn #) 

ENV0\110.\l\099 

10 



···· Seda,l#: JiioJt3os8 
. n!a 

Soils Lab 

• 

• · STL Burlington . 001.3 
P756 STL Edison 11 
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• 

STL Burlington 

P756 

Bal~nee Calibtatiott L:o.g 

Type; Mcit1erTo1edoPB3002 · 
Serial#:·' 1116283196 

. J;\ss~t#: . N/A 
Location: Soils Lab 

2000g . 

STL Edison 12 



• Oven #l Q!J3llty0<2orttrol Log 
'> ••••• • 

J3axter/Sciell~tfi~ i>n~dqcts (F16620-13A) • • 
.. ·· •: 1090~031.3 

\sset #:. N/A 
Soils Lab 

• 

! . 

~ 
STI. RurlinPfon 

CaiShects_OJ/}.·L'11 Ill 

P756 STL Edison 13 



• 

• 

Type: 
. seri~L#: 

STL Burlington 
P756 

Oven #2 Quality CoJltro:l ·Log 

Baxter/Scientific Products(I{6620-l3A) 

029.2-0485 . 
3333' 

Soilsl-'ab. • 
· .... irooc ±5 .. 

nn1R Ca1Sh~ts_:03:(),.,·.n #? 
rz~,,~ Of\ II)-. 1 1c.no 

·STL Edison 14 



• 

• 

• 

_ ... 

. SodbnJt IIex::tn~etf!pfrJ.pspllf!te 
Qnaliey Control LQg 

Date · 1\.rilnl\nf. Coneentr~tion 1\'~fgJSuppli~r · .Lot# . · -~xp. Date* Initials 

IC1.'l.1-()-:7 J.L. 120gi3LH20. --~ <;~tf-.n.r:I- ~Zc"\b~'il1:0{-o"L~.oy MC> 
q.z._?'o'"t ·qL l20gi3LH20 .. E,v.. Sc,(Wc~ <,J1..i..'i.t..'l.trt' b~~c)2-D't f.\A:~ 
j.·J.s-60 <Ot...,.-· l20gi3LH20 f~m 'Sf~-•"'.IJz:.C. ~11~~£~¢; .3-J-tf L\Si" 
't -So. t;?> ·. lf.t, . . 120g/ 3L H20 •' .. " " . :: . 61· oZ - .;;L{ tM(2 

·I20gi3LH20 

120g /3L H20 

l20g/3LH20 

._.12Qg I 3L_H20 

• l20g/ 3L H20 
· __ J20gJ3L.H20 

· . _ •. 'l20g 13 L I-120 · 

· l20g/3L fqo 
120g/3L H20 

I2Qg/ 3J_.H20 
. i20g/ 3L H20 

•l29g/3LH20 
. {2Qg/3L H20 

l20g/3L H20 
· __ 120g/3L H20 .. 

. l20g/ 3L H20 

-I20g/3L H20 
·-120g/3L H20 
. 120g /3LH20 
120g 13L H20 

120g/3L H20 

1 :20g I 3L H20 
· 120g /3L H20 

·120g) ~L H20 

·, 120g I 31~ H20 

1:20gl 3LH20 
. 120g/ 3LH20 

Note: * No expiration date noted on containeL Oat~' is-one yeaffrom opening . 

STL Burlington 
OOJ7 

CalSheetMstr:Sod. Hex: 
ENV.OOIO.II1099 

P756 STL Edison 15 



P756 STL Edison 16 



• 
P756 

: QlttG. iN IDe tDJ'~ ~q;:;~l ~49-3900 
'' ~l EDISON .. 

· /~l::liE~N TREI11 LABS IN:: "- . 
!f'i'77,1i£w DURHAM 110 

£olSOI'f, NJ 08817 

FedEx 
.. TO: 

;. ~~ep~oRE'i~i~~NG < S02) 655~ 
206 SOUTH• PARK .DRIVE 

. '·SUHE .1.. . ... 
CO~CHESTER, V.T 05.446 

. REP: 

: . . . 

. ~:~· ••• :.- .. ""~'-<# .. ~ ... 
PRICJRITV OVERNIGHT 

TRKll . . .·. · . fORI'I 

4783 2077 !)9E)p:!)2o1 

~VT-US 

1tU 

Dei ,tyer: bY. 
29SEP03 

AA ·. 

llti ......... 
IIIIUIII .1111.11 ·. Ill II 1!1111 l:~ ~ 

\=A,lo.. ..... - -.. .:..--. ..... 

STL Edison 17 



. Page 1 of 1 

Log,in Date: 09/29/03 

case Ntimber; ( . 23011 . U \. CORRESPONDlNG 

Siurip~e D¢Hvcry Group No.: P756 

ETRNutnber: 96179 

REN1ARKS: 

1. Cilsti)dySeal Absent* 

2; Cil~t9dySe:il Nos: NA 

3~Cil:liit;.of-Custody Records PI:es¢nr 

Absetit* 
"i' .. 

· As Sticker · · 

. 47832077~966 

··~'''<'i ... , ··., .... ··, \ , -~ · .. · ,, ~£~n 
. ;~iUtin:~ \;Uv·· 

•: l)~·eHni~ o:ut::l::stody · 

r,~cords; sainpie iafo sheets, 

sa!Jtple tags and htbels agree? 

Ill.tact 

N/A 

Yes 

·12; bate Received at Lab: 09/29/63 

13. Time Received at Lab: 1000 

CLIENT 
SAMPLE# 

464604 

c 

SAJ\1PLE ASSIGNED 
TAG# LAB# 

NA 543445 

REMARKS: CONDITION·· 
·of SAMPLE SHIPMENT 

ETC. 

14 •. Cool. cr.' T. emperature(s): 17 C -:------.. 
~~~~~~----------~---~~--------~-------~-----+-·~ ·- ·---
SAM:PLE TRANSFER: ") 

Fraetion(s): 

Area Number: 

Transferred By: 

Transferred On: 

• 
P756 

ALL 

Level 4 Stqrag~ 

JLG 

09/29/03 
------ ---------

; ~ 
r-------------4----~---+~------+----------~_/~-----4 

.----c J ~ 
t-t-,---~--+---~~-+------t-----------1 ..____ I ' -:------ ---===-,...,......_--,..-+---'------1------------~ 

r--....... ! 
'-----------~'--...:...-·-~..J..;_--...:=--.;;'::--------------l 

STL Edison 18 



. STL Burlington 
. C'OCLEFfRECEIPT CH,ECKLJST 

Date Recei~ed: ffl2~·.03 

Time Received:· \0 °0 

·Sample Custqdlan:~l 0.. 
' f ·.. (--., ·. ' ' 'D ~ 

ETR/SDG: .. Jl(f::j:q 
1 

t. fS'P 
RADIATiON SCREEN: <0.05 MR/HR ® If yes, stop work and alert the Supervisor and the PM. 

CUSTODY SEALS PRESENT: YES 

If yes;· were the custody seals signed? YES 

If yes, a.re cust~dy seal numbers present? YES 

List ·custody seal numbers: ~--~- ·---
.. , ... ,, ... ,_:·. 

TEMPERATURjE CHECK: 

NO 

\ .• ' ' 

I 

le 
\ 
i 

L 

Acceptance Criteria (O·£Y>C) except air samples, which should fje shippf!d.at ambient temperature • 
andlorbiota!tt~su~ samples; which may be frozen on receipt. The the.rmalpr~serva.pqn.. . · 
that are hand i:Jeliverediminediately following colleCtion is considered acceptable if. there 
that tf1e cfJilling process hfls beguf). .. . > .. . . · ;: : · · · 

-_ '' ::._· .. · .. :. 
. -~: __ '_.-:;'· __ :':. :. ·. ·, 

ThermaiPn~~ef'la.tion Type: · ICE · . ICE PACK· . · . . .·· . 

CONDtTlbN OF SAMPLE CONTAINERS: ~BROKEN 
If broken, Jist the client ID for each broken container: 

Were any samples received with a short hold time* remaining? 
* <7 Days · 

WET CHEMISTRY 
METALS 
ORGANIC EXTRACT ABLES 
VOLATILE (received unpres.erved) 

YES 
YES 

.YES 
YES 

~ ........ \tt(l/' 

If yes, expedite sample log in proce.dure and ait:!rt the appropfiate Department Manager. 
~~· -~-- -- -- - ' () ()? 1 ' ' 

P756 STL Edison 19 



· Preservation. used: 1 =ICE, 2 = HCI, 3 = H2S04 ~ 4 ~ HN03, 5 ~ NaOH 
? ::: O(her 

s · ecialfhstructions .. J~. • ... ··.·' .·.······ .· ............ . 

Rellnquished'by ' 

.2) 

Relinquished by Company 

3) 

L':lboratory Certifications: 

.... -----.····· ........................................... 

. ··:·.· . 

... '.',. 

~' . ' . . . . 

bate trim~ · .. _Received' bY · 

I. .<4J .... 

. ·. \ 

. .. '· . ': 
·, · .. 

. ~ . " . 

Conne9ticut (PH-0200}. RhOde lsland·(132). 



.n'.l· .·• ...... ·· .. 
. . : '. : '• ~ . : . . . . .' :, ' . . . . . . . . 

$arnples were: 
f Collected by. M.'t p~rson#el 

· C~i~t p~rsoti'hei. 
-~- ~. . '.. . . . .. ' ': .. :. : .. :· :. ~ ·. :: ''" :. 

; ' . ·, . . . . . . .. ·. . . : . ·-~ : ·.: . 
. . ' :, . :, .. · :_ ·. . ·. : : ·. ·.• . . . . . ·. . . . ' :. : _:. : : . .... . . ·, -~ . .. . . . . ·. . ·. ~ : .. 

' ' ,······ 

•'• ': · .... · .. <· '.: :.···· 
.:·· 

--~:· . \ . . . '. ; .. ,, 
· .. :.' · .. ; .. 

.·. ;, ·., . '·. 
' ' ' ··, ;., .. ,_.·-. .. 

• .. · .. . . . . :. ~ \ 

··· .. ·lt.\··~· ,. ..... ·· .. · ..... ·r ·v.. , ·. ·. ·. , '· .. · ... ' ., · .. :· 

·.:•.·. 
·. '··· 
. · .. 

. . \. ·. 

:.':·., 

· ... ·. ·, .. 
, < ·, ~ ', ' • I ' • ': · ... : ':<:- .. :_ •' .. ·, .. _ . · ... 



• 

• 

• 
P756 

< 

DATA REPORTING QUALIFIERS 

- The compound was not detected at the indicated 
concentration. 

> - The compound exceeded the indicated concentration. 

** - Not included in initial calibration. 

E - Estimated concentration for non target compound. 

- Tentatively Identified Compounds (TIC) . 

'MICROBIOLOGY DATA REPORTING QUALIFIERS 

Present - Presence of bacterial genus. 

Absent - Absence of bacterial genus . 

STL Edison 22 



• 
Nonconformance Summary 

STL Edison Job Number: P756 

Client: American Aquatic Testing, Inc. 

Date: 11110/2003 

Sample Receipt: 

Sample delivery conforms with requirements. 

···s .. ' .. ·.T··· .. ···L ... . . 

,. ·... . ...... . ··-··· 

• Wet Chemistry\ Microbiology: 

• 

All data conforms with method requirements. 

Sub Work: 

See STL Burlington case narrative 

I certify that the test results contained in this data package meet all requirements of.NELAC both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this package has been authorized by the Laboratory Manager or his designee, as verified by 
the following signature. 

P756 STL Edison 

Michael J.Urban 

Laboratory Manager 

23 



• 

• 

• 

American Aquatic Testing, Inc . 

STATISTICAL DATA FOR Chironomus tentans 

FIRST EMERGENCE 

WITH CONTROL & REFERENCE SEDIMENTS 

II 



• 

• 

• 

Table 1: Average Time to First Emergence; Matteo Metals Start Date 09/03/03 
Comparison to Reference Sites 8 and 9 Included 

Site ID Ave.# days % of65day Significant Significant 
to 1st Emergence Exposure VS. Site 8? VS. Site 9? 

Control 29.2 44.9 N/A1 N/A1 

3 51.2 78.8 YES2 YES2 

4 41.6 64.0 No No 
5 40.8 62.8 No No 
6 36.6 56.3 No No 
7 33.6 51.7 No No 

8 31.4 48.3 - N/A1 

9 30.8 47.4 N/A1 -
10 31_.2 51.1 No No 

1 - Control sample not mcluded 1n S1te analysis 
2- Site 3 significant delay to 1st emergence vs Reference sites 8 and 9 



Matteo Metals 1st Emergence start date 09/03/03 .e: d:\toxstat\l7301b1e:me8 Transform: 1/(SQUARE ROOT(Y)) 

. SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 
----~----------------~---------------~----------------------------------------

/ 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- -----·----- ---------- ----------

1 Ref. Site 8 5 1.403 1.523 1.441 
2 Site 3 5 1.000 1.523 1.185 
3 site 4· 5 1.000 1.403 1.280 
4 Site 5· 5 1.000 1.403 1.295 
5 Site 6 5 1.229 1.426 1.340 
6 Site 7 5 1.291 1.471 1.396 
7 Site 10 5 1. 363 1.497 1.402. 
-~-------------------------------------------------------~--------------------

Matteo Metals 1st Emergence start date 09/03/03 
File: d:\toxstat\1730101e.me8 Transform: 1/(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION. · VARIANCE SD SEM c.v. % 

• ---------------- -------------- ---------- ---------- ----------
Ref. Site 8 0.002 0.047 0.021 3.28 

Site 3 0.066 0:257 0.115 21.70 
3 site 4 0.027 0.163 0.073 12.73 
4 Site 5 0.028 0.167 0.075 :)_2.87 
5 Site 6 0.008 0.089 0.040 6.68 
6 Site 7 0.006 0.079 0.035 5.68 
7 Site 10 0.003 o·. 056 0.025 3.98 

•• 



Matteo Metals 1st Emergence start date 09/03/03 
·~= d:\toxstat\17~0101e.me8· Transform: 1/ (SQUARE ROOT (Y) ) 

Shapiro- W.llk"s test. for normality 
------------~----~-------------------~--~-------------------------------------

D = 0.561 

w 0.957 

Critical W (P 
Critical W · (P 

- o . bs ) ( n = 3 5 ) == o ·. 9 3 4 
0.01) (n = 35) == 0.910 

~--~--------~------~----~~--~-~--------------------~--------------------------

Data PASS normality test at P=0.01 level. Continue analysis. . . 

Matteo Metals 1st Emergence start date 09/03/03 
File: d:\toxstat\1730101e.me8 Transform: 1/(SQUARE ROOT(Y}) 

Bartlett's test for homogeneity of.variance 
Calculat~d Bl statistic = 15.80 

•

le Chi~square value = 
le Chi-square value = 

" 

16.81 
12.59 

(alpha·= 0.01, df = 
(alpha = 0.05, df = 

6) 
6) 

Data PASSBl homogeneity test at 0.01 level: Continue analysis . 

• 



Matt~o Metals 1st Emergence start date 09/03/03 .e: d: \toxs~at\173010le .me8 Transform:. 1/ (SQUARE. ROOT (Y)) 

ANOVA TABLE 
~------~---------~-~~---~~-~------------------~-------------------------------

SOURCE DF ss MS F 
---------~~---~-------~-~---~-------------------~---~-------------------------
Between .0. 232 0.039 1.932 

Within .(Error):. 28 0.561 0. 020 
-------~------------~~~---~-~-------~-----------------------------------------
Total 34 0.793 
~~------------~~-----~---~---------~---~------~--~---------~----~-------------

Critical F value~ 2:45 (0.05,6,28) · 
Since F < C~itical F FAIL TO REJE6T Ho: ~ll ~qual 

Matteo Metals 1st Emergence start date 09/03/03 
File: d:\toxstat\1730101e.me8 .Transform: 1/(SQUARE ROOT(Y)) 

. DUNNETT I s TEST TABLE 1 OF 2 Ho:Control<Treatment 
---~------------~-----------------------------------------------------------

TRANSFORMED MEAN CALCULATED IN 

-~: 
IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

------~-----~------- ~--------...:- ------------------ ------
1 Ref. Site 8 1.441 0.483 
2 Site 3 1.185 0.788 2.854 * 
3 site 4 1.280 0.640 1.790 
4 Site 5 1.295 0.628 1.632 
5 ·Site 6 1:340 0.563 1.126 
6 Site 7 1.396 o·. 517 0.499 
7 Site 10 1.402 0.511 0.432 

-------------------------------------~-------------.-------------------------

Dunnett table value= 2.43 (1 Tailed Value, P=0.05, df=24,6) 

Matteo Metals 1st Emergence start date 09/03/03 
File: d:\toxstat\1730101e.me8 Transform: 1/(SQUARE ROOT(Y)) 

DUNNETT•S TEST TABLE 2 OF 2. Ho:ControlcTreatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ------- ---------------- ------- ------------

·1 Ref. Site 8 5 
2 Site 3 5 -0.187 -38.6 -0.305 
3 site 4 5 -0.187 -38.6 -0.157 
4 Site 5 5 -0.187 -38.6 -0.145 • Site 6 5 -0.187 -38.6 -0.080 

Site 7 5 -0.187 . -38.6 -0.034 
7 Site 10 5 -0.187 -38.6 -0.028 

---------------7---------------------------------~----------------------------



•
LE: . . Matteo Metals 1st Emergence start date' 09/03/03 
E.: .. · . d: \toxstat\173010le. me8 

·TRANSFORM: 1/ (SQUARE. ROOT(Y)). NUMBER OF GROUPS: 7 
------ -.- ~----- -~--- ~- -·----- -··- _.-- ·--- _:_ -·.------ -·--------------------------

GRP. IDENTIFICATION 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

-5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

• 

Ref. Site 8 
Ref. site 8 
Ref; Site 8 
Ref. Site·8 
Ref. Site 8 

Site 3 
Site 3 
Site 3 
Site 3 
Site 3. 
site 4 
site 4 
site 4 
site 4 
site 4· 
Site 5 
Site 5 
Site 5 
Site 5 
Site 5 
Site 6 
Site 6 
Site 6 
site 6 
Site 6 
Site 7 
Site 7 
Site 7 
Site 7 
site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
'5 
1 
2 
.3. 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

VALUE 

0.4920 
.0.5080 
0. 4920 
0. 4920 
0.4310 
0.5080 
1.0000 
1.0000 
1.0000 
0.4310 
0.5080 
0.5230 
0.6000 
1.0000 
0.5690 
0.5540 
1.0000 
0.5540 
0.5080 
0. 5230 
0.6620 
0.5080 
0.5230 
0:.4920 
0.6310 
0.4620 
0:4620 
0.5540 
0.5080 
0.6000 
0.5380 
0.5080 
0~5230 

0.4460 
0.5380 

TRANS VALUE 

1. 4257 
1.4030 
1.4257 
1.4257 
1.5232 
1.4030 
1.0000 
1.0000 
1.0000 
1.5232 
1.4030 
1.3828 
1.2910 
.1. 0000 
1. 3257 
1.3435 
1. 0000 
1.3435 
1.4030 
1.3828 
1. 2291 
1.4030 
1.3828 
1.4257 
1.2589 
1.4712. 
1. 4712 
1.3435 
1.4030 
1.2910 
1.3634 
1.4030 
1.3828 
1.4974 
1. 3634 



Matt~o Metals 1st Emergenc~ sta~t date 09/03/03 
File: d:\toxstat\1730101E.MER , Transform: 

. . . 
1/(SQUARE ROOT(Y)) 

• SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 . '; . ·,. ' 

---~---------~~~-----~-------~~~~--------~-----------~-----~------------------

'. 

GRP IDENTIFICATION .. N MIN MAX MEAN 
---------------- -----··---- - - - ·-·- - - - - - ----------

1 Ref. Site .9 ·s 1.403 1.523 1.454 
2 Site 3 5 1. 000 1. 523 1.185 
3 site 4. 5 1. 000 1.403 1.280 

'4· Site'S 5 i. 000 ' 1.403 1~295 

5 Site 6 5 1.229 1.426 1.340 
6 Site 7 5 1.291 1.471 1. 396 
7 Site 10 5 1. 363 1.497 1.402 
-~-------------~------~-------~-----------------------------------------------

Matteo Metals ist Emer~ence start date 09/~3/03 
File: d:\toxstat\1730101E.MER Transform: 1/(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 
-------------------------------------------------------------------------------. . . 

GRP IDENTIFICATION VARIANCE SD SEM c.v. % 
-------- -·------- -- -:------- ·---- ---------- ---------- ----------

- Ref. Site 9 0.003 . 0. 051 0.023 3.54 
Site 3 0.066 0.257 0.115 21.70 
site 4 0 .. 027 0.163 0.073 12.73 

4 site 5 0:028 ,0 .167 0.075 12.87 
5 Site 6 0:008 0.089 0.040 6.68 
6 s:lte 7 o:oo6 0. 07;;J 0.035 5.68 
7 Site 10 0.003 0. 056• 0.025 3.98 

• 



Matteo Metals 1st Emergence start date 09/03/03 
.e: d:\toxstat\173010lE .. MER Transform: 1/(SQUARE ROOT(Y)) 

Shapiro - Wilk's test for normality 
---------------~~~-~----------------------------------------------------------

D = 0.562 

w = 0.957 

Critical w· (P .. ~ 0.05) (n = 35). ·o.934 
Critical W . (P = 0 ~ 01). (n = 35) -- 0 .. 910 

. . . . . . . . . . ' ------------------------------------------------------------------------------

Data PASS normality test at P~0.01 level. Continue analysis. 

Matteo Metals 1st Emergence start dat~ 09/03/03 
File: d:\toxstat\1730101E.MER Transform: 1/(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated B1 statistic = 15.25 

--------------------------·-----~----------------------------------------------

Able Chi-s. quare v_aiue = 
~le Chi-square value = 

16.81 (alpha = 0.01, df = 
12.59 (alpha = 0.05, df = 

6) 
6) 

Data PASS B1 homogeneity test at 0.01 level. Continue analysis. 

· . 

• 



Matteo Metals 1st.E~ergence start date 69/03/03 
.e: d:\toxstat\1730101E.MER , Transform: 1/'(SQUARE ROOT(Y)) 

AN OVA· TABLE· 
------~-----------~-----~-~-~--~---~----~----~------~---~--~--~------------~--

SOURCE DF. ss MS F 
. . . : .· . 

--------------------------~---------------------------------------------------

Between 6 0.247 0.041 2.054 

Within (Error) 28 0.562 0.020 
--------------- _ . ..:.----- _. ~- --~-----:- ·---- .--- ~-..:. -··-- . __ ._-- ~ ~'- _.-- ·------------------------
Total 34 0.810 
--------~----~--~~-----~------~--~--~------------~--~---~---------------------

Critical F val~e = 2.45- (0~05,6,28) 
Since F <Critical F FAIL TO REJECT Ho: All equal 

Matteo Metals 1st Emergence start date 09/03/03 
File: d:\toxstat\l730101E.MER Transform: 1/(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
------------------------~-----~----~-~---~--~-~~:-------------~------~-------

TRANSFORMED MEAN CALCULATED IN 

-~~ 
. . IDENTIFICATION MEAN . ORIGINAL UNITS T STAT SIG 

-------------------- -·---------- ------------------ ------
1 Ref. Site 9 1.454 0.474 
2 Site 3 1.185 o·. 788 3.003 * 
3 site 4 1.280. 0.640 1.940 
4 Site 5 1.295 0.628 1. 783 
5 Site 6 1.340 0.563 1.277 

' 6 Site 7 1.396· 0.517 0.651 
7 Site 10 1.402 0.511 0.584 

----------~------------------------~----~~~--~~-----~-----------------------
Dunnett table value = 2.43 (1 Tailed Valu~, P=0.05, df=24,6) 

Matteo Metals 1st Emergence start date 09/03/03 
File: d:\toxstat\1730101E.MER Transform: 1/(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff 0· 
1) of DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- -------- ---------------- ------- ------------

1 Ref. Site 9 .-.::> 

2 Site 3 5 -0.181 -38.2 -0.314 
3 site 4 .-.::> -0.181 ~38.2 -0.166 
4 Site 5 .-.::> -0.181 -38.2 -0.154 • Site 6 .- -0.181 -38.2 -0.089 .::> 

Site 7 .- -0.181 -38.2 -0.043 .::> 

7 Site 10 5 -0.181 -38.2 -0.036 
-------------------------------------------------------------------------------



•
LE: Matteo Meta1s·istEme:tgence start date 09/03/03 
E: d:\toxstat\1730101E.MER ·· 

TRANSFORM: 1/ (SQUARE ROOT (Y)) NUMBER OF GROUPS: .. 7 
------------~---------------~-~-~~--~--~----~~~----~--------------~---

GRP IDENTIFICATION 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 \_ 
3 
3 
3 
4 
4 
4 

• 5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

• 

Ref. Site 9 
Ref. Site 9 
Ref. Site 9 
Ref. Site 9 
Ref. Site 9 

. Site 3 
site 3 
Site 3 
Site 3 
Site 3 
site 4 
site 4 
site 4 
site 4 
site 4 
Site 5 
Site 5 
Site 5 
Site .5 
Site 5 
Site 6 
Site 6 
Site 6 
Site 6 
Site 6 
Site 7 
Site .7 
Site 7 
Site 7 
Site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4. 
5 
1 
2· 
3 
4 
5 

.VALUE 

0 ~·5080 
0.4310 
b. 5080' 
0.4620 
0 . .4620 
0.5080 
1. 0000' 
1 .. 0000 
1.0000 
0.43iO 
0.5080 
0.5230. 
0.6000 
1.0000 
0.5690 
0.5540 
1:oooo 
0.5540 
0,5080 
0.5230 
(). 9620 
0.5080 
0~5230 
0.4920 
0;6310 
0. 4620. 
0. 4620. 
o .. -5540 
0.5080 
0.6000 
0.5380 
0.5080 
0.5230 
0.4460 
0.5380 

. TRANS VALUE 

1.4030 
1.5232 
i.4030 
1. 4712 
1. 4712 
1.4030 
1.0000 
1.0000 
1.0000 
1.5232 
1.4030 

'1.3828 
1.2910 
1.0000 
1.3257 
1.3435 
1. oooo· 
1. 3435 

. 1. 4030 
1.3828 
1.2291 
1.4030 
1.3828 
1. 4257 
~.2589 
1. 4712 
1. 4712 
1.3435 
1.4030 
1. 2910 
1. 3634 
1.4030 
1.3828 
1.4974 
1.3634 



American Aqu~tjc Testing, Inc. .· 

• 
STATISTICAL DATA FOR Chironomus tentans . . ' . . .· . 

. ' . . . 
. . . . . 

EMERGENCE USING REFERNCE STATION 8 

• 

• 
12 



@ Day 44 w/~ef '8 Matteo Metals Total Emergence 
File: .d:\toxstat\1730101t.e84 Transform: ARC SINE(SQUARE'ROOT(Y)) 

. '· 1. . ,. . . '• . . . . 

• piro - Wilk's test for normality 
. . . 

--------------------------------------~------------------------~--------------

D 0.643 

w 0.980 

Critical W (P = 0.05) 
Critical W (P = 0.01) 

(n = 35) ·== 0.934 
(n·~ 35) = 0.910 

-----------------~---------------~-----~-~---~-~----~---~~~~~----~------------

Data PASS normaiity test at P=0.01 level. Continue analysis. 

Matteo Metals Total Emergence @ Day 44 w/Ref 8 
File: d:\toxstat\1730101t.e84 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated Bl statistic = 9.89 

------------------------------~--------~-----~-~-------------------~----------
Table Chi-square value = 
~ble Chi-square value = 

~ta PASS Bl homogeneity 

• 

16.81 (alpha'= 0.01, df = 6) 
12.59 (alpha = o.os., df = 6) 

test at 0.01 level. Conti'nue·analysis. 



i teo Metals Total Emergence @ Day 44 w/Ref 8 
e: d:\toxstat\l730101t.e84 Tran9form: ARC SINE(SQUARE ROOT(Y)) 

. . ~ ' 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE.l of 2 
-------------~--------------------------------~----~--~---~-~------~---------~ 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- - - - - - -- - - - - ---------- ----------.. 

1 Ref. Site 8 5 0.705 0.866 0.769 
2 Site 3 5 0 .. 145 0.287 ·0.202 
3 site 4 5 0.145 0. 612. 0.396 
4 Site .5 5 0.145 0.705 0.389 
5 Site 6 5 0.287 0.785 0 -~ 617 
6 Site 7 5 0.412 0.705 0.555 
7 Site 10 5 0.412 0,612 0.519 
-------------------------------------------------------7-------~--------------

Matteo Metals Total Emergence@ Da~ 44 w/Ref:8 
File: d:\toxstat\1730101t.e84 Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. % ·- ---------------- -------------- ---------- ---------- ----------
Ref. Site 8 .0.008 0.088 0.039 11.44 

2 Site 3 0.006 0.078 .o. 035 38.55 
3 site 4 0 .. 035 0.186 0.083 46.96 
4 Site 5 0.050 0.223 0.100 57.21 
5 Site 6 0.046 ·0.213 0.095 34.58 
6 Site 7 0.012 0~110 0.049 19.80 
7 Site 10 0.005 0.071 0.032 13.71 

• 



Ma~teo Metals Total Emergence @ Day 44 w/Ref 8 . · · . · . ·· 
.e: d:\toxstat\1730101t.e84 Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 
----------------------------------------------.---- ~--- -o~ -·-- ~'---- "'-: -:--------.-----

SOURCE DF ss MS F 

Between 6 1.007 0.168 7.313 

Within (Error) 28 0.643 0.023 
-------~-----------------------~---------~---------------~-~----~~-~--~~----~-
Total 34 1.650 

. . -------------------------------·-----------------------------------------------

Critical F value = 2.45 (0.05,6,28) . 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals Total Emergence ® Day 44 w/Ref 8 
File: d:\toxstat\1730101t.e84 Transform: ARC SINE{SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
-----------------------------------~---------------------~-----~------------

-~~: 
1 
2 
3 
4 
5 
6 
7 

IDENTIFICATION 

Ref. Site 8 
Site 3 
site 4 
Site 5 
Site 6 
Site 7 

Site 10 

Dunnett table value.= 2.43 

TRANSFORMED 
MEAN 

0.769 
0.202 
0.396 
0.389 
0.617 
0.555 
0.519 

MEAN CALCULATED IN 
ORIGINAL UNITS 

0.484 
0.032 
0.164 
0.166 
0.350 
0.282 
0.248 

T STAT 

5.925 
3.899 
3.965 
1.587 
2.235 
2.614 

(1 .Tailed Value, P=0.05, df=24,6) 

SIG 

* 
* 
* 

* 

Matteo Metals Total Emergence ® Day 44 w/Ref 8 
File: d:\toxstat\1730101t.e84 Transform: ARC SINE{SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2. Ho:Control<Treatment 
----------------------------------------------------------------------------

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ------- ---------------- ------- ------------

1 Ref. Site 8 5 
2 Site 3 5 0.223 46.0 0.452 
3 site 4 5 0.223 46.0 0.320 
4 Site 5 5 0.223 46.0 0.318 

·~ 
Site 6 5 0.223 46.0 0.134 
Site 7 5 0.223 46.0 0.202 

7 Site 10 5 0'.223 46.0 0.236 
-----------------------------~------------------------------------------------



•
LE: Matteo Metals Total Emergence @ Day 44 w/Ref 8 
E: d:\toxstat\1730l01t.e84 

~ . . . . ·. 
TRANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 7 
------------------------------------------------~---~---~--------~~---

GRP IDENTIFICATION 

1 
"1 

1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

-5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

• 

Ref. 
Ref. 
Ref. 
Ref, 
Ref. 

Site 8 
Site.8 
Site 8 
Site 8 
Site 8 
Site 3 
Site 3 
Site 3 
Site 3 
Site 3 
site 4 
site 4 
site 4 
site 4 
site 4 
Site 5 
Site 5 
Site 5 
Site 5 
Site 5 
Site 6 
Site 6 
Site 6 
Site 6 
Site 6. 
Site 7 
Site 7 
Site 7 
Site 7 
Site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

VALUE 

0.4200 
0.4200 
0.4200 
0.5800 
0.5800 
0.0800 
0.0000 
0.0000 
0.0000 
0 .. 0800 
0.2500 
0.1600 
0.0800. 
0.0000. 
0.3300 
0.4200 
0.0000 
0.0800 
0.0800 
0.2500 
0.0800 
0.4200 
0.5000 
0.5000 
0.2500 
0.3300 
0.1600 
0.2500 
0.2500 
0.4200 
0.3300 
0.2500 
0.2500 
0.1600 
0.2500 

TRANS VALUE 

0.7051 
0.7051 
0.7051 
0.8657 
0.8657 
0.2868 
0.1448 
0.1448 
0.1448 
.o. 2868 
0. 5.236 
0.4115 
0.2868 
0.1448 
0.6119 
0.7051 
0.1448 
0.2868 
0.2868 
0.5236 
0.2868 
0.7051 
0.7854 
0.7854 
0.5236 
0.6119 
0.4115 
0.5236 
0.5236 
0.7051 
0.6119 
0.5236 
0.5236 
0.4115 
0.5236 



@ Day 51 w/Ref 8 Matteo Metals Total Emergence 
File: d:\toxstat\l730101t.807 Transform: ARC SINE(SQUARE ROOT(Y)) •• SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 
-------------------------------------~---------~-----~-----~-~-------------~--

. ' 
GRP IDENTIFICATION N MIN MAX MEAN 

---------------- -----·----- ---------- - -.- - - ---- -
1 Ref. Site 8 5 0.705 1.146 . 0. 910 
2 Site 4. 5 0 .. 145 0.705 0.439 
3 Site 5 5 0.145 0.705 0.389 
4 Site 6 5 0.412 1.047 0.765 
5 Site 7 5 0.524 1. 047 0.700 
6 Site 10 5 0.412 0.785 0.625 
-----------------------------------------~----~-------------------------------

Matteo Metals Total Emergence @ Day 51 w/Ref 8 
File: d:\toxstat\1730101t.807 Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 
-------------~-----------~---------------------------------------------------~ 

GRP IDENTIFICATION VARIANCE SD SEM c.v. ~ 
0 

---------------- -------------- ---------- ----- -·---- ----------
1 Ref. Site 8 0.033 0.183 0.082 20.:11 

tt Site 4 0.041 0.204 0.091 46.37 
Site 5 0.050 0.223 0.100 57.21 
Site 6 0.078 0.279 0 .125. 36.48 

5 Site 7 0.042 0. 204 0.091 29.21 
6 Site 10 0.020 0.140 0.062 22.34 

------------------------------------------------------------------------------

• 



Matteo Metals Total Emergence @ Day 51 w/Ref 8 

l e: d:\toxstat\l730101t.807' 

p1ro - Wilk 1 s test for normality 

Transform: ARC SINE(SQUARE ROOT(Y}) 

D 1. 055 

w 0.960 

Critical W (P = 0.05) 
Critical W (P = 0;01) 

(n = 30) = 0.927 
(n = 30) == 0.900 

Data PASS normality test at P=0.01 level. Continue analysis. 

Matteo Metals Total Emergence @ Day 51 w/Ref 8 
File: d:\toxstat\l730101t.807 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett 1 s test for homogeneity of variance 
Calculated Bl statistic = 1.82 

~le Ch~-square value = 
...,le Ch1-square value = 

Data PASS Bl homogerieity 

• 

15.09 (alpha = 0.01, df = 5) 
11.07 (alpha = 0.05, df = 5) 

test at 0. 01 level. Continue analysis . 



Matteo Metals Total Emergence @ Day 51 w/Ref 8 
41te: d:\toxstat\1730101t.807 Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 
---------~--------------------------------------------------------------~-----

SOURCE DF ss MS F 

Between 5 0.976 0.195 4.441 

Within (Error) 24 1.055 0.044 
----------------------------------------------------------------------------~~ 

Total 29 2.031 

Critical F value= 2.62 (0.05,5,24) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals Total Emergence @ Day 51 w/Ref 8 
File: d:\toxstat\1730101t.807 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 

-~~ 
IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

-------------------- ----------- ------------------ ------
1 Ref. Site 8 0.910 0.616 
2 Site 4 0.439 0.198 3. 549 * 
3 Site 5 0.389 0.166 3.925 * 
4 Site 6 0.765 0.482 1. 095 
5 Site 7 0.700 0.416 1. 583 
6 Site 10 0.625 0.348 2.147 

Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5) 

Matteo Metals Total Emergence @ Day 51 w/Ref 8 
File: d:\toxstat\1730101t.807 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT '.S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (INORIG. UNITS) CONTROL FROM CONTROL 

1. Ref. Site 8 5 
2 Site 4 5 0.307 49.9 0.418 
3 Site 5 5 0.307 49.9 0.450 
4 Site 6 5 0.307 49.9 0.134 
5 ·Site 7 5 0.307 49.9 0.200 

•
. Site 10 5 0.307 49.9 0.268 
---------------------------~-------~---------------------------------------



•
LE: Matteo Metals Total Emergence @ Day 51 w/Ref 8 
E: d~\toxstat\1730101t.B07 

TRANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 6 

GRP IDENTIFICATION 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

-5 
5 
5 
5 
6 
6 
6 
6 
6 

• 

Ref. Site 8 
Ref. Site 8 
Ref .. Site 8 
Ref. Site 8 
Ref. Site 8 

Site 4 
Site 4 
Site 4 
Site 4 
Site 4 
Site 5 
Site 5 
Site 5 
Site 5 
Site 5 
Site 6 
Site 6 
Site 6 
Site 6 
Site 6 
Site.7 
Site 7 
Site 7 
Site 7 
Site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 

.2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

VALUE 

0.5000 
0.4200 
0.5800 
0.7500 
0.8300 
0.2500 
0.1600 
0.1600. 
0.0000 
0.4200 
0.4200' 
0.0000 
0.0800 
0.0800 
0. 2500 
0.1600 
0.4200 
0.7500 
0.7500 
0.3300 
0.3300 
0.2500 
0.7500 
0.3300 
0.4200 
0.3300 
0.5000 
0.3300 
0.1600 
0.4200 

TRANS VALUE 

0.7854 
0.7051 
0.8657 
1.0472 
1.1458 
0.5236 
0.4115 
0.4115 
0.1448 
0.7051' 
0.7051 
0.1448 
0.2868 
0~2868 

0 .. 5236 
0.4115 
0.7051 
1.0472 
1.0472 
0.6119 
0.6119 
0.5236 
1.0472 
0.6119 
0.7051 
0.6119 
0.7854 
0.6119 
0.4115 
.0. 7051 



@ Day 58 w/Ref 8 .Matteo Metals Total Emergence 
.e: d: \toxstat\l730101t. 814 Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- - - - - - ·- - - - - ---------- ----------

1 Ref. Site 8 5 0.705 1.146 0.963 
2 Site 4. 5 0.145 0.705 0.439 
3 'Site 6 5 0.612 1:284 1.019 
4 Site 7 5 0.524 1.146 0.754 
5 Site 10 5 0.412 0.785 0.625 

Matteo Metals Total Emergence @ Day 58 w/Ref 8 
File: d:\toxstat\1730101t.814 Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 
-------------------------------------~----------------------------------------. 

GRP IDENTIFICATION VARIANCE SD SEM c.v. g. 
0 

---------------- -------------- ---------- ---------- ----------
1 Ref. Site 8 0.027 0.164 0.073 16.99 

tt Site 4 0.041 0.204 0.091 46.37 
Site 6 0.083 0.287 0.129 28.22 
Site 7 0.058 0.240 0.107 31.80 

5 Site 10 0.020 0.140 0.062 22.34 

• 



Matteo Metals Total Emergence @ Day 
File: d:\toxstat\1730101t.814 

.piro - Wilk• s -test .. for normality 

D 0.912 

w 0.979 

58 w/Ref 8 
Transform: ARC SINE(SQUARE ROOT(Y)) 

Critical W (P = 0. 05) (n = 25) == 0. 918 
Critical W (P = 0.01) (n = 25) = 0.888 
-------------------------------·-------~--------------------~------------------

Data PASS normality test at .P=0.01 level. Continue analysis. 

Matteo Metals Total Emergence @ Day 58 w/Ref 8 
File: d:\toxstat\1730101t.814 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett•s test for homogeneity of variance 
Calculated B1 statistic = 2.35 

Table Chi-square value = 
~le Chi-square value = 

~a PASS B1 homogeneity 

• 

13~23 (alpha = 0.01~ df = 4) 
9.49 (alpha = 0.05, df = 4) 

test at 0.01 level. Continue analysis . 



Matteo Metals Total Emergence ® Day .58 w/Ref 8 
.e: d:\toxstat\1730101t.814 Transform: ARCSINE(SQUARE ROOT(Y)) 

ANOVA TABLE 

SOURCE DF ss MS F 

Between 4 1.146 0.286 6.285 

Within (Error) 20 0.912 0 .'046 
-------------------------~---------------------------~------------------------

Total 24 2.058 

Critical F value = 2.87 (0.05,4,20) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals Total Emergence ® Day 58 w/Ref 8 
File: d:\toxstat\1730101t.814 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST . TABLE 1 OF 2 Ho:Control<Treatment 

-~: 
IDENTIFICATION 

--------------------
Ref. Site 8 

2 Site 4 
3 Site 6 
4 Site 7 
5 Site 10 

TRANSFORMED 
MEAN 

-----------
0.963 
0.439 
1.019 
0.754 
0.625 

MEAN CALCULATED IN 
ORIGINAL UNITS 

------------------
0.668 
0.198 
0.700 
0.466 
0.348 

T STAT SIG 

3.879 * 
-0.411 
1.546 
2.503 * 

-----------l------------------------~---------------------------------------
Dunnett table value = 2.30 (1 Tailed Value, P=0.05, df=20,4) 

Matteo Metals Total Emergence ® Day 58 w/Ref 8 
File: d:\toxstat\1730101t.814 -Transform: ARC SINE(SQUARE ROOT(Y)) 

J 

DUNNETT'S TEST TABLE 2 OF 2 .Ho:Control<Treatment 
--------------------------------------------~-------------------------------

NUM OF Minimum Sig Diff % of DIFFERENCE 
GRQUP IDENTIFICATION REPS (IN ORIG. UNITS) 

I 
CONTROL FROM CONTROL 

----- -------------------- ------- ---------------- ------- ------------
1 Ref. Site 8 5 
2 Site 4 5 0.305 45.7 0.470 
3 Site 6 5 0.305 45.7 -0.032 
4 Site 7 5 0.305 45.7 0.202 
5 Site 10 5 0.305 45.7 0.320 

• 



•
LE: Matteo Metals Total Emergence @ Day 58 w/Ref 8 
E: d:\toxstat\l730101t.814 

TRANSFORM: ARC SINE(SQUARE ROOT(Y}} NUMBER OF GROUPS: 5 

GRP IDENTIFICATION 

1. 
1 
1 
1 
1 
2 
2 
2 

'2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

• 5 
5 
5 
5 

• 

--~-------------

Ref. Site 8 
Ref. Site 8 
Ref. Site 8 
Ref. Site 8 
Ref. Site 8 

Site 4 
Site 4 
Site 4 
Site 4 
Site 4 
Site 6 
Site 6 
Site 6 
Site 6 
Site 6 
Site 7 
Site 7 
Site 7 
Site 7 
Site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2 
3 
4 
5 

'1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

VALUE 

0.6700 
0.4200 
0.6700 
0.7500 
0.8300 
0.2500 
0.1600 
0.1600. 
0.0000 
0.4200 
0.3300 
0.5800 
0.9200 
0.7500 
0.9200 
0.3300 
0.2500 
0.8300 
0.4200 
0.5000 
0.3300 
0.5000 
0 .. 3300 
0.1600· 
0.4200 

TRANS VALUE 

0.9589 
0.7051 
0.9589 
1.0472 
1.1458 
0.5236 
0.4115 
0.4115 
0.1448 
0.7051 
0.6119 
0.8657 
1. 2840 
1.0472 
1. 2840 
0.6119 
0.5236 
1.1458 
0.7051 
0.7854 
0.6119 
0.7854 
0.6119 
0.4115 
0.7051 



M~tteo M~tals TOtal Emergence 
File: d:\toxstat\1730101t.821 

@ Day 65 w/Ref 8 
Transform: ARC SINE(SQUARE ROOT(Y)) 

• SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 
----------~----~--------------------------------------------------------------

GRP IDENTIFICATION N MIN MAX MEAN 
--- -· - - - - - - - - - - -. - - - - - - - - - ·- - - - - ---------- ----------

1 Ref. --'Site 8 5 0.705 1.146 0.963 
2 ·Site 6 5 0.785 1.426 1.100 
3 Site 7 5. 0.524 1.146 0.754 
4 Site 10 5 0.412 0.785 0.676 
----~----~-~-----~---------~--------------------------------------------------

Matteo Metals Total Emergence @ Day 65 w/Ref 8 
File: d:\toxstat\1730101t.821 Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 
-------------------~----------------------------------------------------------

GRP IDENTIFICATION VARIANCE SD SEM c.v. % 

1 Ref. Site 8 0.027 0.164 0.073 16.99 
2 Site 6 0.065 0.256 0.114 23.25 
3 Site 7 0.058 0.240 0.107 31.80 

• 

.Site 10 0.027 0.166 0.074 24.53 
-------~----.-------~-------------------------------------------------------

• 



Matteo· Metals Total Emergence @ Day 
File: d:\toxstat\1730101t.821 

.piro - Wilk' s test for normality 

D = 0.709 

w = 0.972 

65 w/Ref 8 
Transform: ARC SINE(SQUARE ROOT(Y)) 

Critical W (P = 0.05) (n = 20) == 0.905 
Critical W (P = 0.01) (n = 20) = 0.868 
----~-----~-----~--------------------------------~----------------------------

Data PASS normality test at P=0.01 level. Continue analysis. 

Matteo Metals Total Emergence @ Day 65 w/Ref 8 
File: d:\toxstat\l730101t.821 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated Bl statistic = 1.20 

-----~-----------------------------------------------~------------------------

Table Chi-square value = 
~le Chi-square value = 

~ta PASS Bl homogeneity 

• 

11.34 (alpha= 0.01, df = 3) 
7.81 (alpha= 0.05, df = 3) 

test at 0.01 level. Continue analysis . 



Matteo Metals Total Emergence @ Day 65 w/Ref 8 .e: d:,\toxstat\1730101t.821 Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA .TABLE 
---------~------~--------~----------------------------------------------------

SOURCE DF ss MS F 

Between 3 0.563 0.188 4.239 
. . . 

within (Error) 16 0.709 . 0.044 
----~--------~----------~-~-----~--~--------------------------~---------------
Total 19 1.272 
-------~~-~-------------------------------------------------------------------

Critical F value = 3.24 (0.05,3,16) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals Total Emergence @ Day 65 w/Ref 8 
File: d:\toxstat\1730101t.821 Transform: ARC SINE(SQUARE ROOT(Y}) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 

-~~ 
IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

-------------------- ----------- ------------------ ------
1 Ref. Site 8 0.963 0.668 
2 Site 6 1.100 0.768 -1.030 
3 Site 7 0.754 0.466 1.568 
4 Site 10 0.676 0.398 2.157 

----~-------------------------------~-----~---------~------------------~----
Dunnett table value= 2.23 (1 Tailed Value, P=0.05, df=16,3) 

Matteo Metals Total Emergence @ Day 65 w/Ref 8 
File: d:\toxstat\1730101t.821 Transform: ARC SINE(SQUARE ROOT(Y}) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff ~ 
0 of DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNiTS) CONTROL FROM CONTROL 
----- -------------------- ------- ---------------- ------- ------------

1 Ref. Site 8 5 
2 Site 6 5 0.292 43.7 -0.100 
3 Site 7 5 0.292 43.7 0.202 
4 Site 10 5 0.292 43.7 0.270 

• 



·L~:·· ·Matteo Me.tals Total Emergence @.Day 65 w/Ref 8 
E ... d:\tox~tat\1730101t.821 

TRANSFORM: ARC SINE(SQUARE.ROOT(Y}) NUMBER OF GROUPS: 4 
--------------~-----~~-~-----------~----~-----------------------------

GRP IDENTIFICATION REP VALUE . TRANS VALUE 
---------------- --·----------- -------------

1 Ref. Site 8 1 0.6700 0.9589 
1 Ref. Site 8 2 0.4200 0.7051 
1 Ref. Site 8 ·3 0.6700 0.9589 
1 Ref. Site 8 4 0.7500 1.0472 
1. Ref. Site 8 5 0.8300 1.1458 
2 Site 6 1 0.5000 0.7854 
2 Site 6 2 0.6700 0.9589 
2 Site 6 3 0.9200· 1.2840 
2 Site 6 4 0.7500 1.0472 
2 Site 6 5 1.0000 1.4260 
3 Site 7 .1 0.3300 0.6119 
3 Site 7 2 0.2500 0.5236 
3 Site 7 3 0.8300 1.1458 
3 Site 7 .4 0.4200 0.7051 
3 ·Site 7' 5 0.5000 0.7854 
4 Site 10 1 0.5000 0.7854 
4 Site 10 2 0.5000 0.7854 
4 Site 10 3 0.3300 0.6119 

• Site 10 4 0.1600 0.4115 
Site 10 5 ) 0.5000 0.7854 

-----------------------------~------~---------------------------------

• 



• 

• 

• 

American Aquatic Testing, Inc . 

STATISTICAL DATA FOR Chironomus ten tans 

EMERGENCE USING REFERNCE STATION 9 
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® Day 44 w/Ref 9 
Transform: ARC SINE,(SQUARE ROOT (Y) ) 

Matteo Metals Total Emergence 
.e: d:\toxstat\1730101t.e94 

SUMMARY STATISTICS ON TRANSFORMED DATA ·· TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- -----·----- ---------- ----------

1 Ref. Site 9 5 0.524 0.959 0.736 
2 Site 3 5 0.145 0.287 0.202 
3 site 4 5 0.145' 0.612 0.396 
4 Site 5 5 0.145. 0.705 0.389 
5 Site 6 5 0.287 0.785 0.617 
6 Site 7 5 0.412 0.705 0.555 
7 Site·1o 5 0.412 0.612 0.519 

Matteo Metals Total Emergence ® Day 44 w/Ref 9 
File: d:\toxstat\l730101t.e94 -Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 
--------~------------------~--------~--------~--------------------------------

GRP IDENTIFICATION VARIANCE SD SEM c.v. 9,-
0 

----------------
_____________ ...;. 

---------- ---------- ----------• Ref. Site 9 0. 025 ·, 0.157 0.070 21.40 
Sit.e 3 0.006 0.078 0.035 38.55 

3 site 4 0.035 0.186 0.083 46.96 
4 Site 5 0.050 0.223 0.100 57.21 
5 Site 6 0.046 0.213 0.095 34.58 
6 Site 7 0.012 0.110 0.049 '. 19.80 
7 Site 10 0.005 0.071 0.032 13.71 

• 



Matteo MetalS Total Emergence @ Day 44 w/Ref 9 
File: d:\toxstat\1730101t.e94 Transform: ARCSINE(SQUARE ROOT(Y)) 

.piro - Wilk' s test for normality ... . . . . . 
---------------------------------------~--------------------------------------

D = 0.711 

w = 0. 987 .. 

Critical W (P = 0.05) 
Critical W (P = 0.01) 

(n = 35) = 0.934 
(n = 35) = 0. 910 

Data PASS normality test at P=0~01 level. Continue analysis. 

Matteo Metals Total Emergence ® Day 44 w/Ref 9 
File: d:\toxstat\1730101t.e94 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated B1 statistic = 8.22 

. . . . . . 
--~---------------------------------------------------------------------------

Table Chi-square value .:=: 

~ble Chi-square value = 

'lrta PASS B1 homogeneity 

• 

16.a1 (alpha = 0.01, df = 6) 
12.59 (alpha = 0.05, df = 6) 

test at 0.01 level. Continue analysis . 



@ nay 44 w/Ref 9 Matteo Metals Total Emergence 
.e: d:\toxstat\1730101t.e94 • Transform: ARC SINE (SQUARE ROOT (Y) ) 

ANOVA TABLE 
--~------------------~-----------------~-------~~~---~~----~-------~---------~ 

SOURCE DF ss MS F 

Between· 6 0.919 0.153 6.031 

Within (Error) 28 0.711 o·. 025 
~-------------------------------~---~--------~---~-~---------~----------------
Total 34 1. 629 
-----------------------~-----------~------~-~----~~---~-----------------------

Critical F value = 2.45 (0.05,6,28) 
Since. F > Critical F REJECT Ho: All equal 

Matteo Metals Total Emergence @ Day 44 w/~ef 9 
File: d:\toxstat\1730101t.e94 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
------------------------------------~------------------·---------------------

TRANSFORMED MEAN CALCULATED IN 

-~~~ 
IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

-------------------- - - - - .- - - - - - - -----~-----~------ ------
1 Ref .. Site 9 0.736 0.452 
2 Site 3 0.202 0.032 5.299 * 
3 site 4 0.396 0.164 3.373 * 
4 Site 5 0.389 0.166 3.435 * 
5 Site 6 0.617 0.350 1.174 
6 Site 7 0.555 0.282 1. 791 
7 Site 10 0.519 0.248 2.151 

Dunnett table value = 2.43 (1 railed Value, P=0.05, df=24,6) 

Matteo Metals Total Emergence @ Day 44 w/Ref 9 
File: d:\toxstat\1730101t.e94 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 
------------------------------------------------------~----~-----------------

NUM OF Minimum Sig· Diff ~ 
0 of DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- ----------------~--- ------- -------~-------- ------- ------------

1 Ref. Site 9 5 
2 Site 3 5. 0.228 50.5 0.420 
3 site 4 5 0.228 50.5 0.288 
4 Site 5 5 0.228 50.5 0.286 

·~ 
Site 6 5 0.228 50.5 0.102 
Site 7 5 0.228 50.5 0.170 

Site 10 5 0.228 50.5 0.204 
------------------~---~--~------------------~------------------·---------------



•
LE: Matteo Metals Total Emergence® Day 44w/Ref 9 
E: d:\toxstat\1730101t.e94. 

TRANSFORM: ARC SINE(SQUARE ROOT(Y)) ·NUMBER OF GROUPS: 7 
-------------------------------------------------~------~-------------

GRP IDENTIFICATION REP 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

• 

Ref. Site 9 1 
Ref. Site 9 . 2 
Ref. Site 9 3 
Ref. Site 9 4 
Ref. Site 9 5 

Site 3 1 
Site 3 2 
Site 3 3 
Site 3 4 
Site 3 5 
site 4 1 
site 4 2 
site 4 3 
site 4 4 
site 4 5 
Site 5 1 
Site 5 2 
Site 5 3 
Site 5 4 
Site 5 5 
Site 6 1 
Site 6 2 
Site 6 3 
Site 6 4 
Site 6 5 
Site 7 1 
Site 7 2 
Site 7 3 
Site 7 4 
Site 7 5 

Site 10 1 
Site 10 2 
Site 10 3 
Site 10 4 
Site 10 5 

VALUE· 

0.2500 
0.6700 
0.4200. 
0.5000 
0.4200 
0.0800 
0.0000 
0.0000 

. 0.0000 
0.0800 
0.2500 
0.1600 
0.0800 
0.0000 
0.3300 
0.4200 
0.0000 
0.0800 
0.0800 
0.2500 
0.0800 
0.4200 
0.5000 
0.5000 
0.2500 
0.3300 
0.1600 
0.2500 
0.2500 
0.4200 
0.3300 
0.2500 
0.2500 
0.1600 
0.2500 

TRANS VALUE 

0.5236 
0.9589 
0.7051 
0.7854 
0.7051 
0.2868 
0.1448 
0.1448 
0.1448 
0.2868 
0.5236 
0;4115 
0.2868 
0.1448 
0.6119 
0.7051 
0.1448 

·0.2868 
0.2868 
0.5236 
0.2868 
0.7051 
0.7854 
0.7854 
0.5236 
0.6119 
0.4115 
0.5236 

·o.5236 
0.7051 
0.6119 
0.5236-
0.5236 
0.4115 
0.5236 



@ Day 51 w/Ref 9 Matteo Metals Total Emergence 
.e: d:\toxsta~\l730101t.907 Transform: ARC SINE(SQUARE ROOT(Y)) 

. SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of·2 
. . 

-------------------~----~--------------~------~-------~-----------------------

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- -----·----- ---------- ----------

1 Ref. Site 9 5 0.705' 1.284 0.885 
2 Site 4 5 0.145 0.705 0.439 
3 Site 5 5 0.145 0.705 0.389 
4 Site 6 5 0.412 1.047 0.765 
5 Site 7 5 0.524 1.047 0.700 
6 Site 10 5 0.412 0.785 0.625 
----------------------------------------~-----------~---~--------------------~ 

Matteo Metals Total Emergence @ Day 51 w/Ref 9 
File: d:\toxstat\1730101t.907 Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. % 
---------------- ----------·---- ---------- ---------- ----------

• Ref. Site 9 0.053 0.230 0.103 26.00 
Site 4 0.041 0.204 0.091 46.37 
Site 5 ·o.o5o 0.223 0 .. 100. 57.21 

4 Site 6 0.078 0.279 0.125 36.48 
5 Site 7 0. 042 0.204 0.091 29.21 
6 Site 10 0.020 0.140 0.062 22.34 

------------------------------------------------------------------------------

• 



Matteo Metals Total Emergence @ Day 51 w/Ref 9 

l e: d:\toxstat\1730101t.907 Transform: ARC SINE(SQUARE ROOT(Y)) . . . 

ap1ro - Wilk's test for normality 
---------------------~---------------------------------------~----------------

D 1.133 

w 0.948 

Critical W (P = 0.05) 
Critical W (P = 0.01) 

(n = 30) == 0.927 
(n = 30) == 0.900 

Data PASS normality test at P=0.01 level. Continue analysis. 

Matteo Metals Total 'Emergence @ Day 51 w/Ref 9 
File: d:\toxstat\1730101t.907 Transform: .ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated B1 statistic= 1.71 

~le Chi-square value = 
~le Chi-square val.ue = 

Data PASS B1 homogeneity 

• 

15.09 (alpha = 0.01, df 5) 
11.07 (alpha = 0.05, df = . 5) 

test at 0.01 level. Continue analysis . 



Matteo Metals Total ijmergence @ Day 51 w/Ref 9 
.e: d:\toxs~at\1730101t.907 Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 

SOURCE DF ss MS F 
---------------------~~---------------~------------------------~--------------

Between 5 0.911 0.182 3.862 

Within (Error) 24 1.133 0.047 
----------------------------------------------------------------~------~------

Total 29 2.044 
------~--------------------~-------~~-------------------------~-----~---------

Critical F value= 2.62 (0.05,5,24) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals Total Emergence @ Day 51 w/Ref 9 
File: d:\toxstat\1730101t.907 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST. TABLE 1 OF 2 Ho:Control<Treatment 
-------------------------------·---7------------------------~----------------. 

TRANSFORMED MEAN CALCULATED IN 

-~~ 
IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

-------------------- -·---------- ------------------ --·----
Ref. Site 9 0.885 0.584 

2 Site 4 0.439 0.198 3.245 * 
3 Site 5 0.389 0.166 3.608 * 
4 Site 6 0.765 0.482 0.877 
5 Site 7 0.700 0.416 1.348 
6 Site 10 0.625 0.348 1. 892 

Dunnett table value = 2.36 · (1 Tailed Value, P=0.05, df=24,5) 

Matteo Metals Total Emergence @ Day 51 w/Ref 9 
File: d:\toxstat\1730101t.907 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 · Ho:Control<Treatment 
----------------------·-----~------------~-----------------------------------

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Ref. Site 9 5 
2 Site 4 5 0.316 54.1 0.386 
3 Site. 5 5 0.316 54.1 0.418 
4 Site 6 5 0.316 54.1 0.102 
5 . Site 7 . 5 0.316 54.1 0.168 

•
6 Site 10 · 5 0.316 54.1 0.236 
---~-----~--~----------------- - ------------7-----------------~---------

[h}ti.· @ 51 'bAy~ uB11J<; Jeet: 8,rt 9 · 



•
LE: Matteo Metals Total Emergence @ Day 51 w/Ref 9 
E: d:\toxstat\l730101t.907 

TRANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 6 

GRP IDENTIFICATION REP 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

5 
5 
5 
5 
6 
6 
6 
6 
6 

• 

Ref. Site 9 1 
Ref. Site 9 2 
Ref. Site 9 3 
Ref. Site 9 4 
Ref. Site 9 5 

Site 4 1 
Site 4 2 
Site 4 3 
Site 4 4 
Site 4 5 
Site 5 1 
Site 5 2 
Site 5 3 
Site 5 4 
Site 5 5 
Site 6 1 
Site 6 2 
Site 6 3 
Site 6 4 
Site 6 5 
Site 7 1 
Site 7 2 
Site 7 3 
Site 7 4 
Site 7 5 

Site 10 1 
Site 10 2 
Site 10 3 
Site 10 4 
Site 10 5 

VALUE 

0.4200 
0.9200 
0.5000 
0.5000 
0 .5800 
0.2500 
0.1600 
0~1600 

0.0000 
0.4200 
0.4200 
0.0000 
0.0800 
0.0800 
0.2500 
0.1600 
0.4200 
0.7500 
0.7500 
0.3300 
0.3300 
0.2500 
0.7500 
0.3300 
0.4200 
0.3300 
0.5000 
0.3300 
0.1600 
0.4200 

TRANS VALUE 

0.7051 
1. 2840 
0.7854 
0.7854 
0.8657 
0.5236 
0.4115 
0.4115 
0.1448 
0.7051 
0.7051 
0.1448 
0. 2868 
0.2868 
0.5236• 
0.4115 
0.7051 
1.0472 
1.0472 
0.6119 
0.6119 
0.5236 
1.0472 
0.6119 
0.7051 
0.6119 
0.7854 
0.6119 
0.4115' 
0.7051 



Matteo Metals total Emergence 
.e: d: \toxstat\1730101. 914 

®58 days w/Ref 9 
Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS .ON TRANSFORMED DATA TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- ----------- ---------- ----------

1 Ref. Site 9 5 0 .. 705 1.284 0.972 
2 Site 4 5 0.145 0.705 0.439 
3 Site 6 5 0.612 1.284 1.019 
4 Site 7 5 0.524 1.146 0.754 
5 Site 10 5 0 .. 412 0.785 0.625 

Matteo Metals total Emergence ®58 days w/Ref 9 
File: d: \ toxstat \1730101.914 Transform: ARC SINE (SQUARE ROOT (Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. ~ 
0 

------~--------- ----------·---- ---------- ---------- ----------
1 Ref. Site 9 . 0. 046 0.215 0.096 22.17 

~ 
Site 4 0.041 0.204 0.091 46.37 
Site 6 0.083 0.287 0.129 28.22 
Site 7 0.058 0.240 0.1.07 31.80 

5 Site 10 0.020 0.140 0.062 22.34 

• 



Matteo Metals total Emergence ®58 days w/Ref 9 
File: d:\toxstat\1730101.914 Transform: ARC SINE(SQUARE ROOT(Y)) 

41lpiro - Wilk's test for normality 

D 0.990 

w 0.977 

Critical W (P = 0.05) ·(n = 25) = 0.918 
Critical W (P = 0. 01) (n = 25) = 0. 888 

Data PASS normality test at P=0.01 level. Continue analysis. 

Matteo Metals total Emergence ®58 days w/Ref 9 
File: d:\toxstat\1730101.914 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated B1 statistic = 1.86 

Table Chi-square value = 
~le Chi-square value = 

~a PASS B1 homogeneity 

• 

13.28 (alpha = 0.01, df = 4) 
9.49 (alpha = 0.05, df = 4) 

test at 0.01 level. Continue analysis . 



Matteo Metals total Emergence @58 days w/Re~ 9 
.e: d:\toxstat\1730101.914 Transfcirm: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 
-~----------~--------------------------------------------~--------------------

SOURCE DF ss MS F 

Between 4 1.165 0.291 5.880 

Within (Error) 20 0. 990 0.050 

Total 24 2.155 

Critical F value = 2.87 (0.05,4,20) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals total Emergence @58 days w/Ref 9 
File: d:\toxstat\1730101.914 Transform: ARC SINE(SQUARE ROOT(Y)) 

-~~ 
1 
2 
3 
4 
5 

DUNNETT'S TEST 

IDENTIFICATION 

Ref. Site Q 
Site 4' 
Site 6 
Site 7 

Site 10 

Dunnett table value 2.30 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

0.972 
0.439 
1.019 
0.754 
0.625 

Ho:Control<Treatment 

MEAN CALCULATED IN 
ORIGINAL UNITS 

0.668 
0.198 
0.700 
0.466 
0.348 

T STAT 

3.786 
-0.330 
1.548 
2.466 

(1 Tailed Value, P=0.05, df=20,4) 

SIG 

* 

* 

Matteo Metals total Emergence @58 days w/Ref 9 
File: d:\toxstat\1730101.914 ·Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ------- ---------------- ------- ------------

1 Ref. Site 9 5 
2 Site 4 5 0.318 47.6 0.470 
3 Site 6 5 0.318 47.6 -0.0~2 
4 Site 7 5 0.318 47.6 0.202 
5 Site 10 5 0.318 47.6 0.320 

• 



d:\toxstat\1730101.914 E E: Matteo Metals total Emergence ®58 days w/Ref 9 

SFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 5 

GRP IDENTIFICATION 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

5 
5 
5 
5 

• 

Ref. Site 9 
Ref. Site 9 
Ref. Site 9 
Ref. Site 9 
Ref. Site 9 

Site 4 
Site 4 
Site 4 
Site 4 
Site 4 
Site 6 
Site 6 
Site 6 
site -6 
Site 6 
Site 7 
Site 7 
Site 7 

.Site 7 
Site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2-
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

VALUE 
- - .. ------- ·- -.-

0.4200 
0.9200 
0.6700 
0.5800 
0.7500 
0.2500 
0;1600 
0.1600 
0;0000 
0.4200. 
0.3300 
0.5800 
0.9200 
0.7500 
0.9200 
0.3300 
0.2500 
0.8300 
0.4200 
0.5000 
0.3300 
0.5000 

'0.3300 
0.1600 
0.4200 

TRANS VALUE 

0.7051 
1.2840 
0.9589 
0.8657 
1.0472 
0.5236 
0.4115 
0.4115 
0.1448 
0.7051 
0.6119 
0.8657 
1.2840 
1.0472 
1.2840 
0.6119 
0.5236 
1.1458 
0.7051 
0.7854 
0.6119 
0.7854 
0.6119 
0.4115 
0.705;1. 

( 



@Day 65.w/Ref 9 Matteo Metals Total Emergence .e: d:\toxstat\1730101.921 Transform: ARC SINE{SQUARE ROOT(Y}) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 
' . -------------------------------------------------------------------------------

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- ----------- ---------- ----------

1 Ref. Site 9 5 0.866 1.284 1.024 
2 Site 6 5 0~785 1.426 1.100 
3 site 7 5 0.524 1.146 ·o.754 
4 Site 10 5 0.412 0.785 0.676 
-------------~---------------------~-~----------------------------------------

Matteo Metals Total Emergence @ Day 65 w/Ref 9 
File: d:\toxstat\1730101.921 Transform: ARC SINE{SQUARE ROOT(Y}) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. % 
_·,_- - - - -- - -

1 Ref. Site 9 0.034 o.i85 0.083 18.06 
2 Site 6 0.065 0.256 0.114 23.25 . 

• 

Site 7 0.058 0.240 0.107 31.80 
Site 10 0.027 0.166 0.074 24.53 

------~-------~-------------------------------------------------------------

• 



Matteo Metals Total Emergence @ Day 65 w/Ref 9 
File: d:\toxstat\1730101.921 Transform: ARC SINE(SQUARE ROOT(Y)) 

41lpiro - Wilk's test for normality 
---------------~-------------------------------~------------------------------

D 0.739 

w 0.964 

Critical W (P = 0.05) 
Critical W (P ~ 0.01) 

(n = 20) = 0.905 · 
(n = 20) = 0.868 

Data PASS normality test at P=0.01 level. Continue analysis.· 

Matteo Metals Total Emergence ® Day 65 w/Ref 9 
File: d:\toxstat\1730101.921 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated B1 statistic = 0~90 

Table Chi-square value = 
~le Chi-square value = 

~ta PASS Bl homogeneity 

• 

11.34 (alpha = 0.01, df = 3) 
7.81 (alpha = 0.05, df = 3) 

test at 0.01 level. Continue analysis . 



Matteo Metals Total Emergence ® Day 65 w/Ref 9 
.e: d:\toxstat\1730101.921 Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 

SOURCE DF ss MS F 

Between 3 0.632 0.211 4.563 

Within (Error) 16 0.739 0.046 
-----------~---------~--------------------------------------------------------

Total 19 1.371 
------~-------------------~~------------~-------------------------------------1 

Critical F value= 3.24 (0.05,3,16) 
Since .F >Critical F REJECT Ho: All equal 

Matteo Metals Total Emergence ® Day 65 w/Ref 9 
File: d:\toxstat\1730101.921 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 

-~~ 
IDENTIFICATION MEAN ·ORIGINAL UNITS T STAT SIG 

-------------------- -·---------- ------------------ ------
1 Ref. Site 9 1.024 0.716 
2 Site 6 1.100 0.768 -0.561 
3 Site 7 0.754 0.466 1.984 
4 Site 1Q 0.676 0.398 2.562 * 

Dunnett table value = 2.23 (1 Tailed Value, P=0.05, df=16,3) 

Matteo Metals Total Emergence ® Day 65 w/Ref 9 
File: d:\toxstat\1730101.921 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 1 Ho:Control<Treatment 

NUM OF Minimum Sig Diff !1-
0 of DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ---·---- ---------------- ------- ------------

1 Ref. Site 9 ,-
::> 

2 Site 6 5 0.294 41.0 -0.052 
3 Site 7 5 0.294 41.0 0.250 
4 Site 10 ,-

.) 0.294 41.0 0.318 
-------------------------------·----------------------~------------------------

• 



•
LE: Ma.tt~o Metals Total Emergence @ Day 65 w/Ref 9 
E: d:\toxstat\1730101.921 

TRANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 4 

GRP IDENTIFICATION 

1 
1 
I 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

• 

Ref. Site 9 
Ref. Site 9 
Ref. Site 9 
Ref. Site 9 
Ref. Site 9 

Site 6 
Site 6 
Site 6 
Site 6 
Site 6 
Site 7 
Site 7 
Site 7 
Site 7 
Site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

VALUE 

0.5800 
0.9200 
0.6700 
0.5800 
0.8300 
0.5000 
0.6700 
0.9200 
0.7500 
1.0000 
0.3300 
0.2500 
0.8300 
0.4200 
0.5000 
0.5000 
0.5000 
0.3300 
0.1600 
0.5000 

TRANS VALUE 

0.8657 
1. 2840. 
0.9589 
0.8657 
1.1458 
0.7854 
0.9589 
1.2840 

.1.0472 
1.4260 
0.6119 
0.5236 
1.1458 
0.7051 
0.7854 
0.7854 
0.7854 
0.6119 
0.4115 
0.7854 

------------------7------------·---------------------------------------

• 



• 

• 

• 

American Aquatic Testing, Inc . 

STATISTICAL DATA FOR Chironomus tentans 

TOTAL SURVIVAL 

WITH CONTROL & REFERENCE SEDIMENTS 

14 



• T bl. IV T t I I C t t 65 D E T a e .. o a surv1va en ans . ay mergence es 
Site ID Total References Significant Sites Significant Sites Significant 

Survival-% VS. Control? VS. Site 8? VS. Site 9? 

Control 88.3 -· N/A1 N/A1 

1- Ref 25.0 YES N/A2 N/A2 

2- Ref 40.0 YES' N/A2 N/A2 

3 50,0 62.8/ YES 
'• 

'YES 
4 21.7 56.3 No YES 
5 81.7 51.7 No No 
6 81.7 48.3 No No 
7 46.7 47.4 No YES 

8- Ref 68.3 No - N/A2 

9- Ref 80.0 No N/A2 -
10- Ref 55.0 YES No3 No3 

1 - Control not mcluded m S1te analyses 
2- References not included in Site analyses 
3 - Site 10 include as Site sample due to possible contamination 

• 

• 



Matteo Metals Total Suvival Control vs. Reference Sites 
.e: d:\toxstat\173101Co,Com Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 
----------~-------------------------------------------------------------------

SOURCE DF . ss MS F 

Between 5 2.037 0.407 8.328 

Within (Error) 24 1.174 0. 049. 

Total 29 3.212 
-------------------------------~----------------------------------------------

Crit~ical F value= 2.62 (0.05,5,24) 
Since F > Critical F REJECT Ho: All equal 

Matteo Metals Total Suvival Control vs. Reference Sites 
File: d:\toxstat\173101Co.Com Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
~---------------~-~-----------------~---------------------------------------

-~~ 
2 
3 
4 
5 
6 

IDENTIFICATION 

Control 
Site 1 
Site 2 
Site 8 
Site 9 

.Site 10 

Dunnett table value = 2.36 

TRANSFORMED 
MEAN 

1. 231 
0.473 
0.657 

. 0. 989 
. 1.116 

0.836 

MEAN CALCULATED IN 
ORIGINAL UNITS 

0.88:3 
0.250 
0.400 
0.683 
0.800 
0.550 

T STAT 

5.415 
4.100 
1.732 
0.820 
2.822 

(1 Tailed Value, P=0.05, df=24,5) 

Matteo Metals Total Suvival ContTol vs. Reference Sites 
File: d:\toxstat\173101Co.Com Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

SIG 

* 
* 

* 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Control 5 
2 Site 1 5 0.275 31.1 0.633 
3 Site 2 ~· 0.275 31.1 0.483 
4 Site 8 5 0.275 · 31.i 0~200 
5 Site 9 5 0.275 31.1 0.083 

• ~-- -.------------ ~ ~ =:-= ~- -.--- ~--- --"- ------- ~ ~: ~ =- --- ---= = ~ =-- --- -~- ~ ~ = = =- ---



Matteo Metals Total Suvival Control vs. Reference Sites 
.e: d:\toxstat\l73101Cb.Co~ Transform: ARC SINE(SQUARE ROOT(Y)) 

. .SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 
----------~--------------------------------------------~----------------------

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- -----·----- ---------- ----------

1 Control 5 1.150 1.426 1.231 
2 Site 1 5 0.145 0.955 0.473 
3 Site 2· 5'' 0.145 0.869 0.657 
4 Site 8 5 0.702 1. 278 0.989 
5 Site 9 5 0.955 .1.278 1.116 
6 Site 10 5 0.785 0.955 0.836 
----------~~---------------~------~---------------~~--------------------------

Matteo Metals Total Suvival Control vs. Reference Sites 
File.: d:\toxstat\173101Co.Com Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATiON VARIANCE SD SEM c.v. ~ 
0 

---------------- ----------·---- -·- - - ~ - - - - - ---------- ----------

• Control 0.015 ·a~ 122 0.055 9.93 
Site 1 0.126 0.355 0.159 74.90 
Site 2 0.086 0.293 0.131 44.50 

4 Site 8 0.047 0.216 0.097 21.88 
5 Site 9 0.015 0.122 0.054 10.89 
6 Site 10 0.006 0.076 0.034 9.07 
----------------------------------------~--~---7--------------~---------------

• 



Matteo Metals Total Suvival Control 
File: d:\toxstat\173101Co.Com 

vs. Reference Sites 
Transform: ARC SINE(SQUARE ROOT(Y)) 

.piro - .Wilk's test for normality 
. . . 

--------------------------------------~-------------------------~---------~---

D = 1.174 

w = 0.972 

Critical W (P = 0.05) 
Critical W (P = 0.01) 

(n = 30) = 0.927 
(n = 30) = 0.900 

------------------------------------~------------------------------------------

Data P]\SS normality test at P=0.01 level. Continue analysis. 

Matteo Metals Total Suvival Control vs. Reference Sites 
File: d:\toxstat\173101Co.Com Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's test for homogeneity of variance 
Calculated B1 statistic = 11.18 

-------------~-------------------------~---------------------------------------

Table Chi-square value = 
~ble Chi-square value = 

~ta PASS Bl homogeneity 

• 

15.09 (alpha = 0.01, df = 5) 
11.07 (alpha = 0.05, df = 5) 

test.at 0.01 level. Continue analysis. 



•
LE: Matteo Metals Total Suvival·control vs. Reference Sites 
E: d:\toxstat\l73101Co.Corn 

TRANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 6 

GRP IDENTIFICATION REP 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

5 
5 
5 
5 
6 
6 
6 
6 
6 

• 

Control 1 
Control 2 
Control 3 
Control · 4 
Control 5 
Site 1 1 
·site 1 2 
Site 1 3 
Site 1 4 
Site 1 5 

·site 2 1 
Site 2 2 
Site 2 3 
Site 2 4 
Site 2 5 
Site 8 1 
Site 8 2 
Site 8 3 
Site 8 4 
Site 8 5 
Site 9 L 
Site 9 2 
site 9 3 
Site 9 4 
Site 9 5 

Site 10 1 
Site 10 2 
Site 10 3 
Site 10 4 
Site 10 5 

I 
I 
I 

I 

VALUE 

0.8333 
1. 0000 
0.9166 
0.8333 
0.8333 
0.6666 
o:1666 
0.4166 
0.0000 
o.ooob 
0.5833 
0.5000 
0.0000 
0.4166 
0.5000 
0.5833 
0.4166 
0.7500 
0.7500 
0.9166 
0.7500 
0~9166 
0 .. 6666 
0.8333 
0.8333 
0.5000 
0.6666 
0.5833 
0.5000 
0.5000 

TRANS VALUE 

1.1502 
1.4260 
1. 2778 
1.1502 
1.1502 
0.9552 
0.4204 
0.7016 
0.1448 
0.1448 
0.8691 
0.7854 
0.1448 
0.7016 
0.7854 
0.8691 
0.7016 
1.0472 
1.0472 
1. 2778 
1.0472 
1. 2778 
0.9552 
1.1502 
i-.1502 
0.7854 
0.9552 
0.8691 
0.7854 
0 .. 7854 



I 
I 

Matteo Metals Total Survival Usi~g 
File: d:\toxstat\173101to.ts8 1 

• 
Reference Site 8 

Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 
. . I . . 

----------------~---------------l--------------~-------~----------------------

GRP IDENTIFICATION N MI!-f MAX MEAN 
------·,--- ---------- ----------

1 Reference 8 5 0.702 1.278 0.989 
2 Site 3 5 O.q15 0.955 0.786 
3 Site 4 5· 0.293 0~702 0.472 
4 Site 5 5 

I 

. 0. 785 1.426 1.167 
5 Site 6 5 0.955 1.426 1'.162 
6 Site 7 5 0.~24 1.150 0.755 
7 Site 10 5 0.785 0.955 0.836 
-------------~--------------~--~·~---------------------------------------------

Matteo Metals Total Survival Using Reference Site 8 
File: d:\toxstat\173101to.ts8 . J Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ONI TRANSFORMED DATA TABLE 2 of 2 
---------------------~----------r------------·---------------------------------

' 
GRP IDENTIFICATION VARIANCE SD SEM c.v. % 

I ---------------- ---------- ---------- ----------

- Reference 8 --------;~;~;- 0.216 0.097 21.88 
Site 3 o.o;z5 0.159 0.071 20.18 
Site 4 b. otn 0.152 0.068 32.29 

4 Site 5 o·. o:74 0.271 0.121 23.25 
5 Site 6 0. 0.60 0.244 0.109 20.99 
6 Site 7· o. o'58 0.241 0.108 31.96 
7 Site 10 ·0.0:06 0.076 0.034 9.07 

I 

--------------------------------,------------~----------~----------------------

• 



I 

i 

Matteo Metals Total Survival UsiJg 

l e: d:\toxstat\173101to.ts8 I 

S apiro - Wilk•s test for normal~ty 

Reference·site 8 
Transform: ARC SINE(SQUARE ROOT(Y)) 

--------------------------------~-------~-------------------------------------

D 1.169 

w 0.966 

Critical W (P = 0.05) (n = 35) == 16.934 
Critical W (P = ? . 01) (n = 35) == 10.910 . 
---------------------------------~~--------~-----------------------------------

'1 
I 

Data PASS normality test·at P=0.01 level. Continue analysis. 
I 

. . . I . 
Matteo Metals Total Survival Usi~g 
File: d:\toxstat\173101to.ts8 l 

I 
I 
I 

Reference Site 8 
Trans;form: ARC SINE (SQUARE ROOT (Y) ) 

. I 
I 
I 

------------------~-------------~---------------------------------------------

Bartlett•s test for homogeneity of varian:ce 
• • . I 

Calculated B1 stat1st1c = 6.24 
I I 

I 
---------------------------·-----1----~----------------------------------------
~le Chi-square value = 
~le Chi-square value = 

Data PASS Bl homogeneity 

• 

16.811 (alpha= 0.01, df = 6) 
'12.591 (alpha = 0,05, df = 6) 

I 
test atl0.01 lev~l~ Continue analysis. 

! 

1 • 



I 

I 
I . . . . . . . . . . l . 

Matteo_Metali Total Survival U~i~g Reference Site 8 
.e: d: \toxstat\173101to. ts8. . \. Transform: ARC SINE (SQUARE ROOT (Y)) 

J(NOVA ·TABLE . . 
~~~~~~-------------:~--c--------~--~~------------~----~~-------------~--------

---------------------~-~----~-------------------------------------------------

Between 6 1.'833 0. 306- 7.317 

Within (Error)· 28 . 1.169 0.042 

~~~~~::::::::::::::~~:::::::::::r:::~~~~~::::::::::::::::::::::::::::::::::::: 
. I . 

Critical F value= 2.45 .. (0.05,6,28) · 
Since F >Critical F REJECT. jHo: All _equal· 

Matteo Metals Total Sur~ival Usi~ Reference Site 8 
File: d: \toxstat \173101t'o. ts8 ·Transform: ARC SINE (SQUARE ROOT (Y)) 

DUNNETT 1 S TEST TABLE 1· OF 2 ·Ho:Control<Treatment 
------------------~-------------r------~------~-----------------------------

Tl~sFORMED MEAN·CALCULATED IN 

~~~ ---~~~~~~~~~~~~~-~ --~-~:~--- --~~~~~~~~~~~=~-- =-~=~= BIG 

2 Site 3 0.786. · 0.500. 1.569 
3 . site 4 0.472 o.217. 3.999 * 

. 4 site 5. 1.167 o~817 ~1.380 
5 Site 6 1.162 0.817 -1.341 
6 · site 7 I o . 7 55 o . 4 6,7 1 . 8 o 6 
7 Site 10 0.836 0~550 . 1.180 

----------------------------~---(-~--~~~-~--~------~---~~--~----------------
Dunnett table value= 2.43 (1 :railed v·alue, P=0.05, df=24,6) 

Matteo Metals Total Survival Using Reference Site 8 
File: d:\toxstat\173101to.ts8 Transform: ARC SINE(SQUA~E ROOT(Y)) 

DUNNETT 1 S TEST - .TABLE 2 OF 2 Ho:Control<Treatment 
-~-------~-------------~--:-~---r~~---~-~-----~----~---~--------~-----------

. · · · NUM OF. M1n1mum Sig Diff % of ' DIFFERENCE 

~~~~: ---=~~~==~=~~==~~--- '~~:~!___ ~=~-~~=~~-~==~~ ~~~=~~~ ~~~~~~~~=~~~ 
'1 Reference 8 5 
2 site 3 5 
3 Site 4 5 
4 Site 5 · 5 

•
5
6 

_Site '6 · 5 
.'' Site 7 5 

7 Site 10 5 

0.308 
0.308 

,0.308 
·a. 308 
0.308. 
0.308 

45.0 0.183 
. 45.0 0.467 
45.0 -0.133 

. 45.0 -0.133 
45.0 0.217 
45.0 0.133 

~------~--~--------~-;------~---r-----·-----~-~----~~---~------7-------~-------

. · . · . ~A~· 8v~f"/ll"-. vs~-,Jq kP. 81rC ~ ·· · · 
I 
I 



•
LE: Matteo Metals Total SU:rvival Using Reference Site 8 
E: d:\toxstat\l73101to.t~8 . 

TRANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 7. 
I 

--------------------------------l--------------~-----~~~--------------

GRP 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

IDENTIFICATION 

Reference 8 
Reference 8 
Reference 8. 
Reference 8 
Reference 8 

Site 3 
Site 3 
Site 3 
Site 3 
Site 3 
Site 4 
Site 4 
Site 4 
Site 4 
Site 4 
Site 5 
Site 5 
Site 5 
Site 5 
Site 5 
Site 6 
Site 6 
Site 6 
Site 6 
Site 6 
Site 7 
Site 7 
Site 7 
Site 7 
Site 7 

Site 10 
Site 10 
Site 10 
Site 10 
Site 10 

REP 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
'2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

I I VALUE 
----~-,--------

' 0.5833 
·I 0.4166 

0.7500 
0.7500 

1 

o·.9166 
0.4166 
0.6666 

.. 
i 

0.6666 
0.4166 
0.3333 
0.2500 
0.1666 
0.1666 
0.0833 
0.4166 
1.0000 
0.8333 
0~7500 

1.0000 
0.5000' 
0.6666 
0 .. 6666 
1.0000 
0.7500 
1.0000 
0.3330 
0.2500 
0.8333 
0.4166 
0.5000 
0.5000 
0.6666 
0.5833 
0.5000 
0.5000 

TRANS.VALUE 

0.8691 
6.7016 
1.0472 
1.0472 
1.2778 
0.7016 

·. 0. 9552 
.0.9552 
·. 0. 7016 
0. 6154 . 
0.5236 
0.4204 
0.4204 
0.2928 
0.7016 
1.4260 
1.1502 
1.0472 
1.4260 
0.7854 
0.9552 
0.9552 
1.4260 
1.0472 
1. 4260 
0.6151 
0.5236 
1.1502 
0.7016 
0.7854 
0.7854 
0.9552 
0.8691 
0.7854 
0.7854 

--------------------------------' . 

• -;;i-4 '- S .. tv1~,(L- tk11.Jq ~f. SrrE 8 
I 
I 

I 



I 
Matteo Metals Total Survival Using Reference Site 9 
.e: d:\toxstat\173101to.ts9 1 Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON
1
TRANSFORMED DATA TABLE 1 'of 2 

I 
------------------------~-------,-------~-~---~--------------7----------------

I 
GRP IDENTIFICATION N MIN MAX MEAN 

I ---------------- -------~--- ---------- ----------
1 Reference 9 5 0.~55 1.278 1.116 
2 Site 3 5 O.Ej15 0.955 0.786 
3 Site 4 5 0.293 0.702 0.472 

I 

4 Site 5 5 0.?85 1.426 1.167 
5 Site 6 5 0.955 1.426 1.162 
6 Site 7 5 0.524 1.150 0.755 
7 Site 10 5 0.785 0.955 0.836 

-------------------------------·- -----------------------------------------~---

I 
Matteo Metals Total Survival Using Reference Site 9 
File: d:\toxstat\173101to.ts9 I Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY ·sTATISTICS oNITRANSFORMED DATA TABLE 2 of 2 
. I --------------------------------1---------------------------------------------

GRP IDENTIFICATION . VARIANCE 
I 

SD SEM c.v. % 
---------------- -----------1-- ---------- ---------- ----------

• 
Reference 9 0.015 

3 
4 
5 
6 
7 

site 3 o.oi5 
I 

Site 4 0.023 
I 

Site 5 0.074 
site 6 o.o6o 

I 

Site 7 0.058 
Site 10 0.006 

I 

0.122 
0.159 
0.152 
0 .. 271 
0.244 
0.241 
0.076 

0.054 
0.071 
0.068 
0.121 
0.109 
0.108 
0.034 

10.89 
20.18 
32.29 
23.25 
20.99 
31.96 

9.07 
-------------------------------·-~---------------------------------------------

• 



! 

Matteo Metals Total Survival Usirlg Reference Site 9 
.e: d:\toxstat\173101to.ts9 I Transform: ARC SINE{SQUARE ROOT(Y)) 

Shapiro - Wilk's test for normality 
. ' -------------------------------·-----------------------------------------------

D 1. 041 

w 0.965 

Critical W (P = 0.05) 
Critical W (P = 0.01) 

; 

I (n = 35) =\0.934 
(n: = 35) = !0.910 

----------------~--------------~1---------------------------------------------

Data PASS normality test at P=0.01 level. Continue analysis. 

I 
I 
i 

Matteo Metals Total Survival Usidg Reference Site 9 
File: d:\toxstat\173101to.ts9 1 Transform: ARC SINE(SQUARE ROOT{Y)) 

-----------------------~--------J-------~------------~------------------------
Bartlett's test for homogeneity clf variance 
Calculated B1 statistic = 7.4~ 

.I 

--------------------------------1---------------~-----------------------------

•

le Chi-square value= 16.81 1· (alpha= 0.01, df = 6). 
le Chi-square value = 12.59 ' (alpha = 0. 05, df = 6) 

I 

I 
Data PASS B1 homogeneity test at i0.01 level. Continue analysis. 

• 

\ 

I 



Matteo Metals Total Survival Using Reference Site 9 
41Je: d:\toxstat\l73101to.ts9 Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 

SOURCE DF ss MS F 

Between 6 2.040 0.340 9.146 

Within (Error) 28 1.041 0.037 
----------------------------------------~-------------------------------------

Total 34 3 .. 081 

critical F value = 2.45 (0.05,6,28) 
Since. F > Critical F REJECT Ho: All equal 

Matteo Metals Total Survival Using Reference Site 9 
File: d:\toxstat\173101to.ts9 Transform: ARC SINE(SQUARE ROOT(Y)) 

·~~~ 
2 
3 
4 
5 
6 

.7 

DUNNETT'S TEST 

IDENTIFICATION 

Reference 9 
Site 3 
Site 4 
Site 5 
Site 6 
Site 7 

Site 10 

Dunnett table value = 2.43 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

1.116 
0.786 
0.472 
1.167 
1.162 
0.755 
0.836 

Ho:Control<Treatment 

· · MEAN CALCULATED IN 
ORIGINAL UNITS 

0.800 
.0.500 
0.217 
0.817 
0.817 
0.467-
0.550 

T STAT 

2.709 
5.284 

-0.417 
-0.375 
2.960 
2.296 

(1 Tailed Value, P=0.05, df=24,6) 

SIG 

* 
* 

* 

Matteo Metals Total Survival Using Reference Site 9 
File: d:\toxstat\173101to.ts9 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 
-------------------------------·---------------------------------------------

NUM OF Minimum Sig Diff !1,-
0 of DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ---·---- ---------------- ------- ------------

1 Reference 9 ,-
.) 

2 Site 3 ,-
.) 0.273 34.1 0.300 

3 Site 4 ,-
.), 0.273 34.1 0.583 

4 Site 5 .~ 
.) 0.273 34.1 -0.017 

• Site 6 ,- 0.273 34.1 .,-0.017 .) 

Site 7 ,- 0.273 34.1 0.333 .) 

7 Site 10 5 0.273 34.1 0.250 



EE: Matteo Metals Total Survival Using Reference Site 9 
d:\toxstat\l73101to.ts9 

SFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 7 

GRP IDENTIFICATION REP 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4' 
4 

5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

• 

Reference 9 1 
Reference 9 2 
Reference 9 3 
Reference 9 4 
Reference 9 5 

Site 3 1 
Site 3 2 
Site 3 3 
Site 3 4 
Site 3 5 
Site 4 1 

. Site 4 2 
Site 4 3 
Site 4 4 
Site 4 5 
Site 5 1 
Site 5 2 
Site 5 3 
Site 5 4 
Site 5 5 
Site 6 1 
Site 6 2 
Site 6 3 
Site 6 4 
Site 6 5 
Site 7 1 
Site 7 2 
Site 7 3 
Site 7 4 
Site 7 5 

Site 10 1 
Site 10 ' 2. 
Site 10 ·3 
Site 10 4 
Site 10 5 

VALUE 

0.7500 
0.9166 
0.6666 
0.8333 
0.8333 
0.4166 
0.6666 
0.6666 
0.4166 
0.3333 
0.2500 
0.1666 
0.1666 
0.0833 
0.4166 
1.0000 
0.8333 
0.7500 
1.0000 
0.5000 
0.6666 
0.6666 
1.0000 
0.7500 
1.0000 
0.3330 
0.2500 
0.8333 

~0.4166 

0.5000 
0.5000 
0.6666 
0.5833 
0.5000 
0.5000 

TRANS VALUE 

1.0472 
1.2778 
0.9552 
1.1502 
1.1502 
0.7016 
0.9552 
0.9552 
0.7016 
0.6154 
0.5236 
0.4204 
0 .. 4204 
0.2928 
0.7016 
1.4260 
1.1502 
1.0472 
1.4260 
0.7854 
0.9552 
0.9552 
1. 4260 
1.0472 
1.4260 

. 0.6151 
0.5236 
1.1502 
0.7016 
0.7854 
0.7854 
0.9552 
0.8691 
0.7854 
0.7854· 



American Aquatic Testing, Inc . 

• 
CHAIN OF CUSTODY DOCUMENTATION 

• 

• 
15 



' ) 
Q 

) 

. _.: . .:·: : .. :·. _·,_ ~-~~--~ .. ::::·.' . •• 
lewem T,.nt laborltorftt, Inc. 
208 South Part! Ori\te, Suite l, Co~hes1et, YT 05446 TeJ: (802) 6fiS..l203 

. Report to: . 

c:::;-::tf1~ 
· f(, • 6+...,.. Plfi'"J;. &Ll p'J9} 

Contact :JP"- T "'16-; (,Q 

Phone: 1_ ') 3. -~7P-I'f'O ;.. ~P 
Far.'f2r-,7(Q- JS11V 

C4lntnH:I/ 
Quole: 

Samcler'sHamt 

Invoice to: 
Company: (&~;$ ..ZW.d ~<At:e¢ 
Address:ld Vre,.l~\.L ~. &~- tf 

(t, r l-t,__ fqc f . A.) 3 ·., 2'.K , . 

Contact: Ji..... --(' u-.,.,. ee . 

Pnooe: 2 71-~ 7 r .. (1 ~ ~ t..olr' 

Fa.:CZ?!-6?6 -,lef 

·~ 

ANALYSIS 

REOUEST£0 

•• 
,•,., 

CHAIN OF CUSTODY RECORD 

Ciml:ldy Seel tf /, y 

lnli!d. N/Y 

Set Cl!llt<l 
F'or RadlaactMtt 0 

C • Cha!CWI1'~ Sl · Slu:!,u 0 • 011 S1l. •enn«•cc.llt ~arllol cbanJII. 
P/0 • A1sUe or lf.Mt "''•••• '"- .....-..- ·•·· -· •• 

I' 
c 
c 
(. 

c 
c 
-c: c 

0 

~ 
0· 
(.) 
(.) .... 
I" 
,J: 
0 



Severn Trent laboratories, Inc. - ) 
20_8 Soulh Pari< Drive, Suite 1, Colchester, VT 05446 Tel: (802) 655-1203 ~ 

Report to: 

Company: L_,.J : .s B<2w· G-o¥' 
Address 3o V."e-ei~ .• S .. ,g..S.,l.S'/.~11:._ 

8o-t.,~ ... '\. f:.c L. J.YS. o7"d -<.. 
---· I 

Contact: -, o ......... -c-:...._; v..? 

Phone: 1?5'-G-"?~ -(~t;o _it l:,o';i;· 

Fax: 22.? - (;. ) (, ·- 3SG,. Y 
Contract/ 

Contact: to--- =rz.._""; c:..o 

Phone:'?')J -G.Jf-/7 C,o 
Fax: ~77,] - ( ?(-, - ..S..S-C...o 'f 

Quote: 
-·----'.:.':~======================--L----------1 

Sampler's Name Sam~~~ Signatur~ _ . L 
l_}=~L-_ !c__;;;_<--_:~.-l'-r--"::= .. (-o...::~~=<--=L-<.~~._-'-(c_.u· s_·/._~c_<. __ ~_-__ ._L_S __ _.~._~ __ -A_r-_--_--._--,L_,_.-_-_-------1 

~ Prni No_ . . _ Proiect Narne No/!Jpe of Containers' - --r- . -~1 /'I <..;+-.>./' G-
'"1'7(.., ·<- /J?~dler:.) ~~-- r-o ...-~. ; fl·Je tc<.. I •1../ j(.;; o·l:.. 11 C G -.:..__.;.__:_.;,_.....:,.,"'--'----'--'----t--L--r=-=-r--+---i 

Matrix' Date Time mo r Identifying Marks or Sample(s) VOA A/G 250 P/0 
P g 1 Lt. rnl 

I qy 
-~~ItA 

ANALYSIS 

REQUESTED 

~ 
() 
\) 
/ v 

c~ -~ 
~ [/} 

v -v 

'6\ \ I -. l---= ... _ ......... ·- ... ____ .. -.... . - .. ·-··-~-- ·- -~-. -· -------
_ ... ~·---··-··-·----·~ -·-·--- ·--

-- - ·-··--- -- -··· .. -------------
/ 

Relinquished ?.y: (Signat!t.L.el ( (_ Date 
1 

Time Received by: (Signatu/f // Date Time . -'Remarks 

·?_3;...'--....... - 'X---., 9/r?!c3. .r--t..s- 1v;, L~ J.--' r:t:-ltt~o7 ()(?'(!:> • · 

·-- .... 

CHAIN OF CUST.ECORD 

Lab Use Only 
Due Date: 

Temp. ol coolers 
when received (C"): ,._ 
1 12 j3 14 ~ 
Custody Seal N/~ 
Intact N/ 

Screened 
[] For Radioactivity 

To&· .. N04\ 

Lab/Sample ID (lab Use Only) 

·-

Reli.~pyi]~d by: (Signat~4f ~ Date b, .tlllllll Receiv'.~i~---~j"/·;"L V
1

7J ~}f)!f:i;).7 Time 

~tvr"f.,_ / ~~-/f ix·r "-~~-,,~,. ~~· 1611'1/h_ r((J ~..~, 'k .AJ~~ JX~r f_i~(~ 
;::: Relinquished by: f.ign' 1tv

1

r r~e6_S /(.II .I !rJt: JC, Time-~ Received by: (Signature Date Time Clrent s delivery ol samples constrtutes acceptance ol Severn-lrenl Laboratories 
~ ~t l M I _ 'll 0 { I l'~ I) -l ~ terms and C5Jilditions contained in the Price Schedule. 

~ 'Matrix \~W Y W~tewater W Water S - Soil l - Liquid A - Air bag C - Charcoal Tube SL - SJ!Jdge _/ 0 - Oil STL cannot accept verbal changes. 

~ L'C_o...;.nta-in.;..e_r .,..··_vo_A--4-0_m_l _via-l --A-/G_-_A_m_b-er_/_O_r G-la-ss-1 L-ite_r __ z_s_~_:m~l $2. ::;G_:I~O~ss_w {;~id~e/t~mo~u!!~~~~~~;6j~~:!/~OW~· ,£ ,4P~I&ai!Jst6~:.&cffi ~or7~o;~~<::::.r -~(_/~---~il:'::-) .J:fb:~~~f!f?:)J?.C:::./_.£11:. o8~~1f'·Jo~o::::;,3~-.J./::..f,l?3<~· ~O:::,> #a::PtfE~Iel2.a-se...:.<~:.:~::x2:.:.7.:.~::.:;:.;~l::~:.:.~a:.8n-ge_s_to ___ .J 

/d I 



' I 

T R E 1. t' • • SERVICES Severn Trent Laboratories, Inc. 
208 South Park Drive, Suite 1, Colchester, VT 05446 Tel: (802j 655-1203 CHAIN OF CUSTODY RECORD 

Report to: Invoice to: ANALYSIS Lab Use Only 

Company: • G ,L. l..!!:. Eu:J: e.J_-6-~d! Company: G,~; l-~ ~ ~/ REQUESTED 
Due Date: 

Address:..fb u.r~lc......S.. £.,\ .. .&r~A Address: :<..o L),;'e.-e. {~ ,t4 ISI~A Temp. of coolers 

f'(c:>l'~ fl..rf;, ....AJ~ ol9;l'"' 'flo ,..L.__ & k... -<..T.r a !ZS.l ~ 
whEtn received (C'); 

• 1 12 13 14 15 
Contact:'(';,~ "'t' a.-.. ,,-~~ Contact: [o . .._ T7 .......... j.£,f:;! 

Phone:l"?..r-t;O;?.B- -(7£:,~'!:: ~cit"' Phone:7?..f-~2¥-L:Z:GD !S Go2' 
Custody Seal N/Y 

Fax:51'7.1"- ~?(:; -- ,?.s-c.,. 'I Fax: 9? .J-c;/!::. ._ ~ 'i. 
Intact N/Y 

Contract/ 
Screened 

0 
Quote: 

For Radioactivity 

Sampler's Name 

kcuJ·~Ls 
Sampler's Signature 

LL_ l&ial."-..~. ~~~ 
. 
.,), 

Proj. No. Project Name No(r(e of Containers' 
,_ 

J M~1z<./ >< 
~ -/~:'2 ~a ff--e.D .·z:_; b .-t 

':JZ f J I o't-d' 

~~ c G 
Matrix ' Date Time 0 r Identifying Marks of Sample(s) VOA A/G 250 P/0 m a 1 Lt. ml Lab/Sample ID (Lab Use Only) 

D b . '.',~ . 

s:: I'W.w 11ro >< scD-4- 4. ._ /STN $;.51. 
s vlw i Oc k SED Z 1..( "" ~ ./ 

v o34->6o 
5 <i/ t?t; /2·1;) )( SED.£ 4 '\ v o3~31 '\. 

5 - J ~ :x- sEDt_ II '\ / 
o3eoo~ 'l5( '1.., 111'1) "1 / 

<; !'i/zo II Zt;, ,>( SED:;- lf / ~ a%33 ..... s/~ 

5 ¥!ze {tr~v -(' SE.P6 _lf ./'i 
v 

""" 
eJ~W ........ / 9~ 

~ f:/zc /l.()i.' lk SED~ '-t / "'-., o::r~5"'o ' s 8/eo j'Z.l( K SEC>? y / 
.....,_ 

!'-... oJ(s,/57 
- _,..~ 

- ···- --- 1---·· -· -
/I ........., 

R~ed,b~~ture) L ~- 8{;e,~ ~sc>< ~:ed~~ Date 1.) Time Rema~ks )J:! }>E f ~pp 
:11 ";:. '?-2./" ~~1/() 1/"i)V•~. 

~ished b~ignature~ ?-ate Time ifecerv~l~ -Si-L Date Time 

~ \:,. ...tA ") ..,..-· 'ZI-(i) rol.;ru ~.Mo. '.,L.u ~.) }~] /.,L.;w 

Relinqu~~S/L Date Time R6'ceived by: (Signature Date Time Client's delivery of samples constitutes acceptance of Severn Trent Laboratories 
<f'..J ;,.,.J l}JO ..s ~- ~. terms and conditi2ns contained in the Price Schedule. 

'Matrrx 'N'N Wastewater W • Water S . Soil L . Liquid A · Air bag C · Charcoal Tube SL · Slu~ ~ Oil STt' cannot accept \'erbal changes. 

'Container VOA 40 ml vial A/G · Amber 1 Or Glass 1 Liter 250 ml • Glass wide mouth P/0 · Plastic or other __,4 ~ / Please Fax written changes to 
~c ... ')\ c_" 111/J.uM d''A.I j(j,..JI~ A { .#( ~ ~I .,:t ~ .... ~ (802) 655-1248 



• • A.MERICAN AQUATIC TESTING, INC. 
11 o5 uNION BLVD. Job #: 8 BQ Client: Affl; /ve. 
ALLENTOWN, PA 18103 . Address: 
61 o 434 9015 .Phone#: · Samg.le 

Disposal: 
Initial Chemistry SAMPLE INFORMATION 
_@_ Lahoratory 

Sample H Temp Dis pH A.!k. Hard Cl· Sample Identification Sample Sample Sample Sample oc ol . mg/L mg/L mg/L Type Voltlm.~ Date Time 
_/")_j 18ef3 J~pdfl~ {f GA<.!" ~..,...(. 1-o&l~A.$ 

CffA;;V.§__, z~ 
o.l- Toe. 

0 

Samples were. 

Return to client ~ 
Lab ·dispQSaJ l l 
ToxiCity Testing Requested 

Acute Chronic Sediment Other 

•;KJ 

i . Collected by AA T personne 
Client p~rsonnel [

( .)(; 2. Transported on. ice? 3 Received with inholding t1n1e? 4 Sam.p e matrix is: . Li~uid [ 1 $edtment t><1 
J Yes [~j No f l Yes ()"] No f l Soil _l J Other 1 1 

· I .n CUSTODY iNFORMATION Lab Use 
•f---;~~~-p:-:-:Je:-;;11-r-:R:::-e-;li':'"".~ --:,i~sh-e-:d-:-frr-.-. --r~R;:l~-t~~±·.ved-:-;-;:i?Y_-:::;-: -rD;t:ate::-r~tun;:. ::e-,.. · t;Rjelt:in=:::quis. l:lhed:::ii.:i?Y;::::-. 1-;:;R~ece=iv::-ed:;-fo:;;::-~ L';"'.a~b-: -r-:D=-a-:-te-. ~-=T~im-e~-=I~STN~~#.-1 

Ol 
/ _{L_ 1' 

· S_Qecial Instructions: 



• 

• 

• 

The Louis Berger Group, Inc. Final Aquatic Biota Study Report- Matteo Iron and Metals, West Deptford, NJ 

AppendixD 

Fish field data sheets 



• Station · 19:201 

Species Fundulus Fundulus Hybognathus 
heteroclitus diap_hanus regius 

Total Cauaht 5 4 1 
Tissue Sample no no no 

length count length count length count length count length count length count length count length count length count length count 

30 30 30 
31 31 1 31 
32 32 32 
33 1 33 33 
34 34 1 34 
35 35 35 
36 36 36 1 
37 37 37 
38 38 38 
39 1 39 39 
40 40 
41 41 
42 42 1 
43 43 
44 1 44 1 
45 45 
46 1 46 
47 47 
48 48 
49 49 
50 
51 
52 
53 
54 
55 1 
56 
57 
56 
59 

• 

• . . . . 
Length os on millimeters 



Species Fundulus Fundulus Etheostoma 
diaphanus heteroclitus olmstedi • Station Tme 'ofCow Tid«" ·- 19:20 I 6125 I Scimp!e Tln:ie 

Total Caught 7 2 1 
Tissue Sample no no no 

length count length count length count length count lenath count lenath count tenoth count le~ath count lenath count length count 

30 1 50 50 
31 1 51 51 
32 2 52 52 
33 53 53 
34 54 54 
35 1 55 1 55 
36 56 56 
37 57 1 57 
38 58 58 1 
39 59 59 
40 
41 
42 1 
43 
44 
45 
46 
47 
46 
49 
50 
51 
52 
53 
54 
55 1 
56 
57 
56 
59 

• 

• . . .. 
Length as on mllhmeters 



• Station~~··""' Replicate · 19:201 

Species Fundulus Fundulus 
diaphanus heteroclitus 

Total Caught 3 1 
Tissue Sample no no 

length count length count length count length count lenath count length count lenath count lenath count lenath count length count 

30 80 
31 81 1 
32 82 
33 83 
34 1 84 
35 85 
36 86 
37 87 
38 88 
39 89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

• 60 1 
61 
62 1 
63 
84 
65 
66 
67 
68 
69 

• Length IS 1n m1lhmeters 



• I ~ -Date TmeoflowTide · 7:19 I 

Species Fundulus Morone Lepomis 
heteroclitus americana lgibbosus 

Total Cauoht 3 1 1 
Tissue Sample no no no 

length count lenQ!h count length count lenqth count lenQth count length count lenath count lenath count lenalh count length count 

30 60 30 
31 1 61 31 
32 62 32 
33 1 63 33 
34 64 1 34 
35 65 35 
36 66 36 1 
37 67 37 
36 68 38 
39 69 39 
40 
41 
42 
43 
44 
45 
46 
47 
46 
49 
50 
51 
52 
53 
54 
55 
56 
57 
56 
59 

• 60 
61 1 
62 
63 
64 
65 
66 
67 
68 
69 

• Length IS 1n m1t11meters 



• Station 2 Replicate > 2 Date 8125 I Sample Tlrrie Timeoft:owTode ·..,· 7:191 

Species Fundulus 
heteroc/itus 

Total Caught 2 
Tissue Sample no 

length count length count length count length count length count length count length count length count length count length count 
30 
31 
32 
33 
34 
35 
36 1 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

• 60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 1 
72 
73 
74 
75 
76 
77 
78 
79 

• .. 
Length IS '" m•lhmeters 



• Station 2 Replicate 3 Date 8125 I Time of low !Ide 7:19 I 

Species Fundulus Fundulus Hybognathus 
diaphanus heteroclitus regius 

Total Caught 3 1 1 
Tissue Sample no no no 

length count length count length count length count length count length count lenath count lenath count lenath count length count 

70 50 50 
71 51 51 
72 52 52 
73 53 53 
74 54 54 1 
75 55 55 
76 56 56 
77 1 57 57 
78 58 58 
79 59 1 59 
80 
81 
82 
83 
84 1 
85 
86 
87 
88 
89 1 

• 

• .. . . 
Length 1s '" millimeters 



Species Fundulus Fundulus 
diaphanus heteroclitus • Station . Time of Low Tide 9:39 I Date 8/28 I Sample'Tme 

Total Caught 4 3 
Tissue Sample yes no 

length count length count length count length count lena1h count tenQth count lenQth count lenalh count lenalh count length count 

20 1 30 
21 31 
22 32 
23 33 
24 34 1 
25 35 
26 36 
27 37 
28 38 
29 39 1 
30 40 
31 41 
32 42 
33 43 1 
34 1 44 
35 45 
36 46 
37 47 
38 48 
39 49 
40 
41 1 
42 
43 1 
44 
45 
46 
47 
48 
49 

• 

• . . .. 
Length IS 10 m1il1meters 



Species Fundulus Fundulus 
diaphanus heteroclitus • 8:59 I · TIITle of Low Tide 9:39 I 3 Replicate Date 2 

Total Caught 2 2 
Tissue Sample yes no 

length count length count length count length count length count lenath count length count lenolh count len<iih count length count 

20 30 
21 31 1 
22 1 32 
23 33 
24 34 
25 35 1 
26 36 
27 37 
28 1 38 
29 39 

• 

• .. 
Length 1s 1n m1lhmeters 



• , Statian . 3 I· s:o5 I .,. nmeoft:awTide .' • 9:391 

Species Fundulus Fundulus 
diaphanus heteroclitus 

Total Caught 9 7 
Tissue Sample yes no 

leng1h count length count length count length count length count length count lenath count lenath count lenath count length count 

20 30 
21 31 
22 32 
23 33 1 
24 34 
25 1 35 
26 36 
27 37 
28 38 1 
29 1 39 1 

30 40 
31 41 
32 1 42 1 
33 1 43 
34 44 
35 1 45 
36 46 
37 3 47 
38 48 
39 49 
40 1 50 
41 51 
42 52 
43 53 
44 54 
45 55 
46 56 
47 57 
48 58 
49 59 

• 60 
61 
62 
63 1 
64 
65 1 
66 

·. 67 
68 
69 
70 1 
71 
72 
73 
74 
75 
76 
77 
78 
79 

• . . .. 
Length as on molhmeters 



Species Fundulus Fundulus Lepomis Alosa I 
diaphanus heteroclitus loibbosus lpseudoharen~ us • I : 10:501 . Time of Low Tide 9:39 I Date 8/28 I Sample Time 

Total Cauaht 79 253 2 1 
Tissue Sample yes no yes no 

length count length count length count lenQth count lei\Qth count lenQth count lenalh count lenQth count lenath count length count 

30 40 1 90 40 
31 41 91 41 
32 2 42 1 92 42 
33 43 1 93 1 43 
34 44 94 44 
35 2 45 95 45 
36 46 96 46 
37 47 1 97 47 1 
38 1 48 98 48 
39 49 99 1 49 
40 50 
41 1 51 2 
42 2 52 1 
43 2 53 1 
44 1 54 1 
45 55 
46 56 1 
47 57 1 
48 1 58 
49 59 
50 60 2 
51 61 
52 1 62 
53 63 1 
54 1 64 1 
55 65 
56 1 66 3 
57 67 1 
58 66 1 
59 69 
60 70 1 
61 1 71 
62 72 • 63 73 
64 1 74 
65 75 1 
66 1 76 2 
67 1 77 1 
68- 1 78 
69 79 1 
70 3 80 1 
71 81 
72 1 82 
73 83 2 
74 84 2 
75 1 85 
76 86 
77 1 87 
78 1 88 
79 89 
80 
81 
82 2 
83 
84 
85 1 
86 1 
87 
88 1 
89 1 
90 2 
91 
92 
93 
94 
95 1 
96 
97 
98 
99 .. • Length 1s 1n millimeters 



• 4 Replicate 2 Date 8/28 I Sample Time 10:551 Time of Low Tide 9:39 I 

Species Fundulus Fundulus Lepomis Alosa I 
diaphanus heteroclitus gibbosus pseudoharengus 

Total Caught 78 112 1 1 
Tissue Sample yes no yes no 

length count length count length count length count length count length count length count length count length count length count 

30 1 30 30 50 
31 31 31 51 
32 32 1 32 52 
33 33 33 53 
34 34 34 54 
35 35 35 55 
36 36 36 56 1 
37 37 37 57 
38 38 38 58 
39 39 39 1 59 

40 1 40 
41 41 
42 42 
43 43 
44 44 
45 2 45 
46 1 46 
47 47 
48 48 
49 49 3 
50 50 1 
51 51 
52 52 3 
53 53 1 
54 54 2 
55 55 4 
56 1 56 2 
57 57 2 
58 1 58 2 
59 59 2 
60 2 60 2 
61 2 61 3 
62 3 62 • 63 63 
64 2 64 1 
65 2 65 1 
66 2 66 
67 1 67 1 
68 2 68" 1 
69 1 69 2 
70 3 70 
71 71 
72 5 72 
73 1 73 
74 1 74 
75 1 75 2 
76 76 
77 1 77 
78 1 78 
79 79 
60 1 
81 
82 1 
83 1 
84 
85 
86 
87 
88 
89 1 
90 
91 
92 
93 
94 1 
95 
96 
97 
98 
99 

. . • Length 1s In millimeters 



Species Fundulus Fundulus Lepomis 
diaphanus heteroclitus lgibbosus • 4 Reer.cate · Sample Time · · 11 :00 I . Time Of Low Tide 9:39 I Date 8128 I 

Total Cauoht 149 343 4 
Tissue Sample yes no yes 

length count lenoth count lenoth count length count lenoth count lenQth count length count lenQth count lenQth count length count 

30 40 30 
31 41 1 31 
32 42 32 
33 43 33 
34 44 34 
35 45 2 35 
36 46 36 1 
37 1 47 37 
38 48 38 
39 1 49 3 39 
40 2 50 40 
41 51 41 
42 52 42 
43 1 53 43 1 
44 54 1 44 
45 2 55 1 45 
46 2 56 46 
47 57 1 47 
48 58 48 
49 59 1 49 
50 60 
51 61 ~ 

52 62 1 
53 63 1 ··" 54 64 3 
55 65 1 
56 1 66 1 
57 1 67 ·"'::;., .. 
58 1 66 1 
59 1 69 
60 1 70 1 
61 71 . . ' 

62 72 2 • 63 1 73 2 
64 74 1 
65 1 75 2 
66 76 
67 2 77 1 
68 78 
69 79 1 ~r 

70 1 80 1 
71 2 81 
72 82 
73 2 83 
74 64 
75 1 85 1 
76 66 
77 87 
78 88 
79 89 
80 90 
81 1 91 
82 92 
83 93 
64 94 
85 1 95 
66 1 96 1 
87 97 
88 98 
89 99 

100 
101 
102 
103 1 
104 
105 
106 
107 
108 
109 

.. • Length IS '" millimeters 



Species Fundulus Fundulus 
diapl>anus heteroc/itus • I · 5 .RepliCate Date 8129 I 9:2o I · Time of Low Tide = 10:20 I SampteTime 

Total Caught 26 124 
Tissue Sample yes no 

length count length count length count length count length count length count length count length count length count length count 

20 30 
21 31 
22 32 1 
23 33 
24 34 
25 35 1 
26 36 2 
27 37 3 
28 1 38 3 
29 39 3 
30 1 40 
31 1 41 2 
32 1 42 6 
33 2 43 1 
34 2 44 2 
35 3 45 3 
36 1 46 1 
37 3 47 3 
38 1 48 2 
39 2 49 1 
40 2 50 
41 1 51 1 
42 2 52 1 
43 53 1 
44 54 
45 55 
46 1 56 
47 1 57 2 
48 58 
49 59 
50 60 
51 61 
52 62 1 
53 63 • 54 64 
55 65 
56 66 
57 67 
58 68 
59 69 
60 1 
61 
62 
63 
64 
65 
66 
67 
68 
69 

• . . . . 
Length IS 1n millimeters 



Species Fundulu$ Fundulus 
diaphanU$ heteroclitus • Station 8t29 I 9:2s I Time 6f Low Tide 10:201 Sample Tlrne 

Total CaUQht 34 82 
Tissue Sample yes no 

length count lenoth count length count length count lenoth count lenoth count lenoth count lenoth count lenoth count length count 

20 20 
21 21 
22 22 
23 23 1 
24 24 
25 25 1 
26 26 
27 27 
28 1 28 
29 1 29 
30 30 
31 2 31 1 
32 5 32 3 
33 5 33 1 
34 4 34 3 
35 4 35 1 
36 4 36 3 
37 4 37 3 
38 2 38 3 
39 1 39 
40 1 40 
41 41 2 
42 42 
43 43 2 
44 44 
45 45 
46 46 
47 47 
48 48 1 
49 49 

• 
· . 

• . . . . 
Length IS 1n m•lhmeters 



Species Fundulus Fundulus Lepomis 
diaphanus heteroclitus lgibbosus • Date ii 8129 I · Sample Toine 10:201 

Total Cauqht 7 18 1 
Tissue Sample s no no 

length count length count length count length count length count length count length count length count length count length count 

20 30 30 
21 31 31 
22 32 32 
23 33 1 33 
24 34 34 
25 35 35 1 
26 36 2 36 
27 37 3 37 
28 38 2 38 
29 1 39 1 39 
30 40 1 
31 41 1 
32 1 42 1 
33 43 1 
34 2 44 
35 2 45 2 
36 46 1 
37 47 1 
38 48 
39 49 
40 50 
41 51 
42 52 
43 1 53 
44 54 
45 55 
46 56 
47 57 
48 58 
49 59 

60 
61 
62 
63 • 64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 1 
78 
79 

• .. 
Length 1s 1n millimeters 



Species Fundulus Fundulus 
diaphanus heteroclitus • Tome of low Tide s:54 I 

Total CaUQht 24 12 
Tissue Sample no no 

length count length count length count length count length count length count length count length count length count length count 

30 30 
31 31 
32 1 32 
33 1 33 
34 3 34 
35 2 35 
36 2 36 1 
37 2 37 
38 38 2 
39 1 39 1 
40 1 40 
41 41 1 
42 42 
43 2 43 1 
44 4 44 1 
45 45 
46 46 1 
47 47 
48 2 48 
49 1 49 
50 50 
51 51 
52 52 
53 53 1 
54 54 
55 55 
56 56 1 
57 1 57 
58 58 
59 59 
60 60 
61 61 
62 62 • 63 63 
64 64 
65 65 
66 66 
67 67 : 
68 68 
69 69 
70 70 
71 71 
72 72 
73 73 
74 74 
75 1 75 
76 76 1 
77 77 
78 78 
79 79 

80 
81 
82 1 
83 
84 
85 
86 
87 
88 
89 

• . . . . 
Length as an millimeters 



• 8/26J rme of(ow TKW 8:54 I 

Species Fundulus Fundulus 
diaphanus heteroclitvs 

Total CauQht 4 5 
Tissue Sample no no 

length count length count length count lenglh count length count length count length count length count length count length count 

40 40 
41 41 
42 1 42 
43 43 
44 44 
45 45 
46 46 
47 47 
46 48 1 
49 49 2 
50 50 1 
51 51 
52 52 
53 53 
54 1 54 
55 55 
56 56 
57 1 57 
58 1 58 
59 59 

60 
61 
62 
63 
64 
65 
66 
67 
68 1 
69 

• 
· . 

• . . 
Length IS 1n millimeters 



• · Time of Low TK!e s:54 I 

Species Fundulus Fundulus 
diaphanus heteroclitus 

Total Cauaht 22 9 
Tissue Sample no no 

length count length count lenath count length count lenath count lenath count lenath count 1enat11 count lenQth count length count 

30 30 
31 31 
32 32 
33 33 
34 34 
35 2 35 1 
36 1 36 
37 2 37 1 
3B 3 3B 1 
39 1 39 
40 1 40 
41 1 41 
42 1 42 
43 3 43 
44 2 44 
45 2 45 
46 46 
47 47 
4B 48 
49 49 
50 1 50 
51 51 
52 52 
53 53 
54 54 
55 55 
56 56 1 
57 57 
58 5B 
59 59 1 

• 60 60 
61 61 1 
62 62 
63 63 1 
64 64 1 
65 65 
66 66 
67 67 : 
6B 1 68 
69 69 
70 70 
71 71 
72 72 
73 73 
74 74 
75 75 
76 76 
77 77 
78 78 
79 79 
BO BO 
81 81 
82 82 
83 1 83 
64 64 
85 85 
86 86 
87 87 
88 88 
89 89 1 

• Length os on molhmeters 
. . .. 



• Date 8127 I a:45 I · Tiine of low Tldlf a:54 I 

Species Fundulus Fundulus Lepomis Etheostoma 
diaphanus heteroclitus lgibbosus olmsted/ 

Total Caught 9 7 1 1 
Tissue Sample no no no no 

length count length count length count length count length count length count length count length count length count length count 

30 50 90 60 
31 51 91 1 61 
32 52 92 62 
33 53 93 63 
34 54 1 94 64 
35 55 95 65 
36 56 1 96 66 
37 57 1 97 67 
38 1 58 98 68 1 
39 59 1 99 69 
40 1 60 1 
41 61 1 
42 62 
43 63 1 
44 64 
45 65 
46 66 
47 67 
48 1 68 
49 69 
50 
51 1 
52 
53 
54 
55 2 
56 
57 
58 
59 

• 60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 1 
75 
76 
77 
78 
79 
80 1 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 1 
99 • length IS 1n m1lhmeters 



• ·Tome OflowTKie ' 8:54 I 

Species Fundulus Fundulus Etheostoma Trinectes 
diaphanus heteroclilus olmstedi maculatus 

Total Caught 6 5 1 1 
Tissue Sample no no no no 

length count length count length count length count length count length count length count lenath count lenoth count len!rth count 

40 1 40 60 70 
41 41 61 71 
42 42 62 72 
43 43 63 73 
44 44 64 1 74 
45 45 65 75 1 
46 46 66 76 
47 47 67 77 
48 1 48 1 68 78 
49 49 2 69 79 
50 50 1 
51 51 
52 52 
53 53 
54 54 
55 55 
56 56 
57 57 
58 58 
59 59 
60 60 
61 1 61 
62 62 
63 63 
64 64 
65 65 
66 66 
67 67 
68 68 1 
69 69 

• 70 
71 
72 1 
73 
74 1 
75 1 
76 
77 
78 
79 

• Length ts tn mtlltmeters 



Species Fundulus Fundulus Morone Etheostoma Alosa I 
diaphanus heleroclilus americana olmstedi loseudohanm~us • Station 8:54 I 

Total Cauoht 7 4 1 1 3 
Tissue Sample no no no no no 

length count length count length count length count length count length count length count length count length count length count 

50 60 1 50 60 50 
51 61 51 1 61 51 1 
52 62 52 62 52 
53 63 53 63 53 
54 1 64 54 64 54 
55 65 55 65 55 
56 66 56 66 1 56 
57 67 57 67 57 1 
58 68 58 68 58 1 
59 69 59 69 59 
60 70 
61 1 71 
62 72 
63 73 1 
64 74 
65 1 75 
66 76 
67 77 1 
68 1 78 1 
69 79 
70 
71 
72 
73 
74 
75 
76 
77 1 
78 
79 
80 
81 
82 • 83 
64 
85 
86 
87 
88 1 
89 
90 
91 
92 
93 1 
94 
95 
96 
97 
98 
99 

• . . .. 
Length 1s 1n m1lhmeters 



• Station Replicate Sample lome 7:3o I 7:19 I 

Species Fundulus Alosa Lepomis Etheostoma Marone Anguilla Hybognathus Trinectes Anchoa spp. 
diaphanus I pseudoharen!l l!libbosus olmstedi americana rostrata ITe!liUS macu/atus 

Total Cauqht 134 27 2 8 13 2 1 2 1 
Tissue Sample yes no no no no no no no no 

length count length count length count length count length count length count length count length count length count length count 

20 30 90 40 40 60 60 1 50 30 
21 31 91 41 1 41 61 61 51 31 
22 32 92 1 42 42 1 62 62 52 32 
23 33 93 43 43 1 63 63 53 1 33 
24 34 94 1 44 1 44 2 64 64 54 34 
25 35 95 45 45 65 65 55 35 
26 36 96 46 46 1 66 66 56 36 1 
27 37 5 97 47 47 2 67 67 57 37 
28 1 36 2 98 48 1 48 1 68 1 68 56 36 
29 1 39 5 99 49 1 49 69 69 59 1 39 
30 40 4 50 2 50 1 70 
31 41 3 51 51 1 71 
32 42 3 52 52 72 
33 2 43 2 53 1 53 2 73 
34 44 2 54 54 74 
35 45 55 55 75 
36 1 46 56 56 76 
37 1 47 57 57 77 
36 1 48 1 56 56 1 78 
39 49 59 59 79 
40 60 80 
41 2 61 81 
42 1 62 1 82 
43 63 83 
44 64 64 
45 2 65 85 
46 1 66 86 
47 2 67 87 1 
48 68 68 
49 1 69 89 • 50 
51 
52 
53 
54 1 
55 
56 
57 
58 
59 
60 1 
61 
62 
63 1 
64 
65 
66 
67 
68 2 
69 
70 
71 1 
72 
73 
74 1 
75 
76 
77 1 
78 
79 1 

• . . . . 
Length IS 1n millimeters 



• 7:19 I Time of low: Tide~~ 

Species Fundulus Fundulus Alosa Etheostoma Morone Anguilla Hybognathus Trinectes Anchoa spp. Morone 
diaphanus heleroclitus lpseudoharen~ olmstedi americana rostra Ia lreqius maculatus saxatilis 

Total Cauoht 203 1 8 1 27 1 1 1 1 2 
Tissue Sample yes no no no no no no no no no 

length count length count length count length count length count length count length count length count klnoth count length count 

20 60 30 50 30 70 40 20 30 70 
21 61 31 51 31 71 1 41 21 31 71 
22 62 32 52 32 72 42 22 32 72 
23 63 33 53 33 73 43 23 33 73 
24 64 1 34 54 34 74 44 24 1 34 74 
25 65 35 55 35 75 45 1 25 35 75 1 
26 66 36 56 36 76 46 26 36 76 1 
27 67 37 2 57 37 77 47 27 37 77 
28 68 36 58 38 1 78 48 28 38 1 78 
29 2 69 39 59 1 39 79 49 29 39 79 
30 2 40 2 40 1 
31 1 41 41 1 
32 1 42 42 3 
33 1 43 2 43 3 
34 2 44 1 44 
35 1 45 45 1 
36 4 46 1 46 3 
37 47 47 4 
38 2 48 48 1 
39 1 49 49 1 
40 50 2 
41 51 2 
42 52 2 
43 1 53 
44 1 54 1 
45 55 
46 1 56 
47 57 
48 1 58 
49 59 1 
50 
51 1 
52 • 53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 1 
64 
65 
66 
67 
68 1 
69 
70 
71 1 
72 
73 
74 
75 
76 
77 
78 
79 

• . . 
Length rs rn mrllrmeters 



• ' Time of Law Tid& 7:19 I 

Species Fundulus Fundulus Morone Etheostoma Alosa Marone 
diaphanus heteroclitus americana olmstedi iDSeudoharenQ saxatilis 

Total Cauaht 33 1 4 1 4 2 
Tissue Sample yes no no no no no 

length count length count length count length count lenath count lenath count lenath ccunt lenath ccunt lenath count length ccunt 

30 50 30 50 40 1 70 
31 1 51 31 51 1 41 71 
32 1 52 32 52 42 1 72 
33 53 33 53 43 73 
34 1 54 34 54 44 74 
35 4 55 35 1 55 45 2 75 
36 5 56 36 56 46 76 1 
37 2 57 37 57 47 77 
38 3 58 38 58 48 78 
39 1 59 1 39 59 49 79 
40 1 40 80 
41 41 1 81 
42 42 1 82 
43 43 83 
44 3 44 84 
45 45 85 
46 46 86 
47 47 1 87 
48 48 88 
49 49 89 
50 90 1 
51 91 
52 92 
53 93 
54 94 
55 95 
58 96 
57 97 
58 2 98 
59 99 

• 60 
61 
62 
63 
64 1 
65 1 
66 
67 1 
68 1 
69 2 
70 
71 1 
72 
73 
74 2 
75 
76 
77 
78 
79 

• . . 
Length 1s 1n millimeters 



• Station 9 Replicate I· <> ' · Date 8/26 I Sample Time TIITIEi of low Tide 8:54 I 

Species Fundulus Alosa Lepomis Fundulus Morone Hybognathus 
diaphanus lpseudohareng lgibbosus heteroclitus americana regius 

Total Caught 93 4 2 1 12 21 
Tissue Sample yes no no no no no 

length count length count length count length count length count length count length count length count length count length count 

20 40 40 70 30 40 
21 41 41 71 31 41 
22 42 42 1 72 32 42 
23 43 1 43 73 33 43 
24 44 44 74 34 44 3 
25 45 1 45 75 1 35 1 45 3 
26 3 46 46 76 36 46 
27 47 47 77 37 47 2 
28 2 48 48 78 38 1 48 3 
29 6 49 49 79 39 49 2 
30 50 1 50 40 1 50 2 
31 4 51 51 41 51 
32 2 52 52 42 52 3 
33 8 53 53 43 3 53 2 
34 4 54 54 44 54 
35 2 55 55 45 55 1 
36 4 56 1 56 46 2 56 
37 1 57 57 47 1 57 
38 6 58 58 48 2 58 
39 5 59 59 49 59 
40 3 60 50 1 
41 2 61 51 
42 1 62 52 
43 4 63 53 
44 2 64 54 
45 3 65 55 
46 3 66 56 
47 4 67 57 
48 2 68 58 
49 1 69 59 

• 50 1 70 
51 71 
52 72 
53 73 
54 74 
55 75 
56 76 
57 77 
58 78 
59 79 
60 80 
61 81 
62 82 
63 1 83 
64 64 
65 85 
66 86 
67 1 87 
68 2 88 
69 3 89 
70 2 90 
71 2 91 
72 1 92 1 
73 2 93 
74 2 94 
75 95 
76 2 96 
77 1 97 
78 98 
79 99 
80 
81 
82 
83 
84 
85 
86 
87 
66 1 
89 • Length 1s 1n m 1i11meters 



• StatiOn 9 Replicate 8/26 r Sample Time ., 8:451 rtme of low Tide - 8:54 I 

Species Fundulus Fundulus Lepomis Etheostoma Morone Anguilla Hybognathus Anchoa spp. 
diaphanus heteroclitus lgibbosus olmstedi americana rostral a regius 

Total Caught 141 5 2 1 5 1 3 1 
Tissue Sample yes no no no no no no no 

length count length count length count length count length count length count length count length count length count length count 

20 40 20 50 40 250 40 40 
21 41 1 21 1 51 41 1 251 41 41 
22 42 22 52 1 42 252 42 1 42 1 
23 43 23 53 43 253 1 43 43 
24 44 24 54 44 254 44 44 
25 45 25 55 45 255 45 45 
26 46 26 56 46 256 46 46 
27 1 47 27 57 47 1 257 47 1 47 
28 48 28 58 48 1 258 48 48 
29 49 1 29 59 49 259 49 49 
30 50 50 50 
31 51 51 51 
32 52 ~ 52 52 
33 53 53 53 1 
34 3 54 54 2 54 
35 2 55 55 55 
36 6 56 1 56 56 
37 2 57 57 57 
38 58 - 58 58 
39 2 59 59 59 
40 4 60 1 
41 61 
42 1 62 ._, 

43 1 63 
44 1 64 "-
45 3 65 
46 66 " 
47 67 1 
48 68 
49 69 

• 50 "'· 
51 1 
52 ~-

53 
54 
55 
56 
57 
58 I ~ 

59 
60 
61 
62 
63 
64 1 -:. 
65 
66 .. 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

. 
77 
78 
79 
80 90 
81 91 
82 92 
83 1 93 
84 94 
85 95 
86 96 
87 97 1 
88 98 
89 99 

. -Length 1s 1n millimeters • 



Species Fundulus Fundulus Morone Lepomis Anguilla Hybognathus 
diaphanus heteroclitus americana lqibbosus rostra Ia reqius • Time of Low Tide 8:54 I 8126 I sample Time 9 _Replicate 

Total Cauoht 150 9 2 1 1 14 
Tissue Sample yes no no no no no 

length count length count length count length count length count length count length count lenalh count lenath count length count 
20 40 50 1 30 190 30 
21 41 51 1 31 1 191 31 
22 42 1 52 32 192 32 
23 43 1 53 33 193 33 
24 44 1 54 34 194 34 
25 45 55 35 195 35 
26 46 56 36 196 36 1 
27 47 57 37 197 37 
28 48 58 38 198 38 1 
29 2 49 59 39 199 1 39 1 
30 1 50 40 
31 51 41 
32 52 42 
33 2 53 43 
34 1 54 44 
35 3 55 45 1 
36 1 56 46 
37 2 57 47 1 
38 2 58 48 2 
39 1 59 1 49 3 
40 4 60 50 1 
41 61 51 1 
42 1 62 52 
43 63 53 
44 64 2 54 2 
45 2 65 55 
46 66 56 
47 67 57 
48 68 58 
49 1 69 59 
50 2 70 1 
51 71 
52 72 • 53 73 
54 74 
55 75 
56 76 
57 77 
56 78 1 
59 79 
60 80 
61 81 
62 82 
63 2 83 
64 84 1 
65 1 65 
66 86 
67 87 
68 1 88 
69 89 
70 
71 2 
72 
73 
74 
75 
76 
77 1 
78 
79 
80 
81 
82 1 
83 
84 
85 
86 
87 
88 
89 . . .. • Length 1s 1n millimeters 



• . StatiOn 10 Date 7:45 I TtmeoflowTide 6:54 I 

Species Fundvlus Alosa Hybognathus Morone Morone Etheostoma 
diaphanvs I psevdohareng lregivs saxatilis americana olmstedi 

Total Caught 40 4 19 1 3 5 
Tissue Sample yes no no no no no 

length count length count length count length count length count length count length count length count length count length count 

20 40 40 70 1 40 40 
21 41 41 71 41 41 
22 42 42 72 42 42 
23 43 43 1 73 43 43 
24 44 44 74 44 44 2 
25 45 1 45 1 75 45 45 
26 1 46 46 1 76 46 1 46 
27 1 47 47 1 77 47 47 
28 46 46 76 46 46 
29 1 49 49 79 49 1 49 1 
30 50 50 50 50 1 
31 2 51 51 1 51 51 
32 52 52 2 52 1 52 
33 2 53 53 3 53 53 
34 3 54 54 54 54 
35 2 55 2 55 1 55 55 1 
36 56 56 2 56 56 
37 1 57 57 1 57 57 
38 1 58 1 56 1 56 56 
39 1 59 59 59 59 
40 3 60 1 
41 1 61 
42 62 1 
43 2 63 1 
44 3 64 
45 2 65 
46 66 
47 1 67 
48 1 68 
49 69 

• 50 70 
51 71 
52 72 
53 73 1 
54 74 
55 75 
56 76 

: 57 1 77 
58 76 
59 79 
60 
61 
62 
63 
64 
65 
66 
67 
68 1 
69 1 
70 
71 
72 
73 
74 
75 1 
76 1 
77 
78 1 
79 1 
60 
61 2 
62 1 
63 
64 
65 
66 1 
67 1 
66 
69 • Length 1s 1n mtlhmeters 



• "Replicate 2 Dale.! 6/26 I ~ Sample Time a:45 I Time of Low Tide 6:54 I 

Species Fundulus Fundulus Marone Hybognathus Alosa Menidia 
diaphanus heteroclitus americana regius lpseudoharef)!; me nidi a 

Total Caught 9 1 1 5 9 1 

Tissue Sample yes no no no no no 

length count length count length count length count length count length count length count length count length count length count 

40 70 50 30 1 40 30 
41 71 51 1 31 41 31 

42 1 72 52 32 42 32 
43 73 53 33 43 33 

44 74 54 34 44 1 34 
45 75 55 35 45 35 

46 76 56 36 46 3 36 1 

47 77 57 37 47 2 37 

46 76 56 36 46 1 36 
49 79 1 59 39 49 39 

50 40 50 
51 41 51 
52 1 42 52 
53 43 53 1 
54 44 54 1 
55 45 55 
56 46 56 
57 47 57 
56 46 56 
59 49 59 

60 50 
61 51 
62 52 1 
63 53 1 
64 54 1 
65 1 55 
66 56 
67 57 1 
66 1 58 
69 59 

70 
71 1 
72 • 73 
74 
75 
76 1 ·. 77 
76 
79 1 

60 
81 
62 
63 
64 1 
85 
66 
87 
86 
6g 

90 
91 
92 
93 
94 1 
95 
96 
97 
96 
99 

• . . .. 
Length 1s 1n millimeters 



Station 10 I 3 Data 8126 I Sample Tune , 7:55 I Time of Low Tide 8:54 I • Species Fundulus Fundulus Marone Lepomis Morione Hybognathus 
diaphanus heteroclitus americana lgibbosus saxatilis regjus 

Total Caught 12 3 10 1 1 18 
Tissue Sample ~es no no no no no 

length count length count length count length count length count length count length count length count length count length count 

30 50 40 30 70 30 
31 51 41 31 71 31 
32 52 42 32 1 72 32 1 
33 1 53 43 33 73 33 
34 54 44 34 74 34 
35 55 45 1 35 75 1 35 
36 56 46 36 76 36 
37 57 47 1 37 77 37 
38 1 58 48 38 78 38 
39 59 1 49 1 39 79 39 
40 60 50 1 40 
41 61 51 41 
42 62 52 1 42 
43 63 53 1 43 
44 64 54 1 44 1 
45 65 1 55 45 
46 66 56 46 1 
47 67 57 47 
48 68 58 1 48 3 
49 69 59 49 1 
50 70 60 50 
51 71 61 1 51 2 
52 72 1 62 1 52 1 
53 73 63 53 1 
54 74 64 54 1 
55 75 65 55 2 
56 76 66 56 2 
57 77 67 57 
58 78 68 58 
59 79 69 59 

• 60 60 1 
61 61 
62 62 
63 63 
64 64 1 
65 1 65 
66 66 
67 2 67 
68 68 
69 69 
70 
71 
72 
73 
74 
75 1 
76 
77 
78 1 
79 
80 1 
81 1 
82 
83 
64 
85 
86 1 
87 
88 
89 1 
90 
91 1 
92 
93 
94 
95 
96 
97 
98 
99 .. .. 

Length os on molhmeters • 
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• 

Statistical swnmary of fish catch in the study area 

Station 1 2 3 4 5 6 7 8 9 10 On-site Reference Total 
,, .. 

Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 Stations Stations Individuals 
. -

' 
·.' (3,4,5,6) (1,;a,7,8,9,10) All Stations Species 

Fundulus diaphanus 4 7 3 3 4 2 9 79 78 149 26 34 7 24 4 22 9 6 7 134 203 33 93 141 150 40 9 12 438 854 1292 Fundulus diaphanus 

Fundulus heteroc/itus 5 2 1 3 2 1 3 2 7 253 112 343 124 82 18 12 5 9 7 5 4 1 1 1 5 9 1 3 970 51 1021 Fundulus heteroclitus 

Etheostoma olmsted/ 1 1 1 1 8 1 1 1 5 20 20 Etheostoma olmsted/ 

Hybognathus reg/us 1 1 1 1 21 3 14 19 5 18 84 84 Hybognathus reg/us 

Alosa pseudoharengus 1 1 3 27 8 4 4 4 9 2 59 61 Alasa pseudaharengus 

Lepamis glbbasus 1 2 1 4 1 1 2 2 2 1 1 8 10 18 Lepomls glbbosus 

• Anguilla rostrata 2 1 1 1 5 5 Anguilla rastrata 

Anchoa spp. 1 1 1 3 3 Anchoa spp. 

Menidia menidia 1 1 1 Menidia menidia 

Morone americana 1 1 13 27 4 12 5 2 3 1 10 79 79 Morone americana 

Marone saxatills 2 2 1 1 6 6 Marone saxati/is 

Trinectes maculatus 1 2 1 4 4 Trinectes maculatus 
.. 

>< ' - -
Total Abundance 10 I 10 I 4 5 2 5 7 4 I 16 335 192 496 150 I ,,6 26 36 I 9 I 31 18 I 13 16 19o I 246 I 45 133 I 159 I 177 72 26 I 45 1418 I 1176 2594 T alai Abundance 

Station Mean 8.00 4 .00 9.00 341 .00 97.33 25 .33 15.67 160.33 156.33 47 .67 ···,: 

Variance 12 .00 3 .00 39.00 23131.00 4105.33 206.33 6.33 10760.33 489 .33 534.33 

Total ~ecles 3 3 2 3 1 3 2 2 2 4 4 3 2 2 3 2 I 2 I 2 4 I 4 5 9 I 10 I 6 6 8 6 6 I 6 I 6 

Station Mean 2 .7 2 .3 2 .0 3 .7 2 .3 2 .0 4 .3 8.3 6 .7 6.0 4 12 12 Mean Taxa/Species 

Variance 
- -~ 

0.33 1.33 0.00 0 .33 0.33 0 .00 0.33 4 .33 1.33 0.00 

Diversity (H' 0 .410 0.348 0.244 0.413 0 .000 0.413 0 .297 0.301 0 .298 0.261 0 .3 19 0.285 0.200 0 .263 0 .318 0.276 0.298 0.262 0.450 0.486 0.594 0 .451 0 .298 0.419 0 .419 0.239 0.261 o.528 I o .62o I o .6o9 

Station Mean 0 .334 0.275 0.298 0 .288 0 .260 0 .279 0.510 0 .390 0.306 0.586 0 .287 0 .473 0.492 Mean Diverstiy 

• 
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• 

Statistical summary of bPnthic macroinvertebrates collected in the study area 

I Stal!on 1 2 3 4 5 6 7 8 9 10 On·Site Reference Total 

Species/Taxa Collected I Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 stations stations Individuals 

~ 
- (3,4,516) (1 ,2,7,8,9 , 10) AII::StatloiJs 

OLIGOCHAETA Species/Taxa 

IOiigochaeta A 2 6 112 24 23 149 12 11 1 13 1 88 6 32 8 27 33 14 21 3 6 8 5 16 18 14 3 9 6 381 290 671 Oligochaeta A 
1011gochaeta B 8 0 6 1 </_ 1 3 1 2 1 22 8 ;j()_ Oligochaeta B 

NSECTA 
Odonata 

Gomphidae (naiad) 1 1 1 Gomphidae 

Diptera 
t;h1ronom1dae (larva/pupa) 17 14 10 49 17 4 24 5 9 6 5 2 22 17 7 24 19 42 7 7 1 5 7 7 2 2 9 8 182 166 348 Chironomidae 

vRUS ACEA 
lsopoda • Anthuridae 1 3 1 5 5 Anthuridae 

Amphipoda 
c.;ammandae 6 1 1 8 8 Gammaridae 

BIVALVIA 
Veneroida 

Corbiculidae 
Corbicu/a fluminea 20 21 9 9 11 1 9 2 1 1 9 1 1 2 1 1 3 1 1 1 2 1 5 26 87 113 Corbicu/a fluminea 

Paleoheterodonta 
IUmomdae 1 1 2 1 1 6 6 Unionidae 

HII ~ ~ ~ 4 !:> ll jH1rua1nea 

p -

Total Abundance 43 I 42 I 28 172 I 53 I 31 183 I 21 I 21 8 I 18 I 3 128 I 29 I 46 33 46 J 79 22 J 32 I 4 14 I 20 I 14 19 I 19 I 16 6 I 26 I 15 615 I 576 I 1191 Total Abundance 

Station Mean 37.67 85.33 75.00 9.67 67 .67 52.67 19.33 16.00 18.00 15.67 

Variance 70.33 5754.33 8748.00 58.33 2802.33 !•62.33 201 .33 12.00 3.00 100.33 
- r : 

Total Taxa/species 6 I 4 I 5 5 I 5 I 6 5 I 4 I 3 3 I 2 2 5 I 4 I 4 3 2 I 4 3 I 4 I 2 5 I 4 I 4 3 I 2 I 2 3 I 4 3 

Station Mean 5.0 5.3 4.0 2.3 4.3 3.0 3.0 4.3 2.3 3.3 6 10 I 10 Mean Taxa/Species 

Variance 1.00 0.33 1.00 0.33 0.33 1.00 1.00 0.33 0.33 0.33 

r 
Diveraity (H' o.s1 1 0.47 1 o.6o o.37 I 0.49 I o.38 0.21 1 o.48 1 o.37 0.32 0.26 0.28 0.42 I 0.46 1 o.39 o.3o I o.29 I o.39 o.34 I 0.41 I o.24 o.s6 I o.s4 I 0.47 o.23 1 o.o9 1 o.16 0.44 1 o.s6 0.38 ~ 

Station Mean 0.5;j 0.41 o,;jr 0.28 0.42 IJ.3;j U.;j;j 0.:>3 0.16 _().46 0.4207172 0.521411046 1 0.4o!i527o8 Mean U1vers1ty 

• 
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• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

'·· ... 



• 

• 

• 

Station#- l 
ID Date - t; Nov tl~ 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 
... ~. 

Replicate # - · 2 Substrate Type -
sandy Date Collectect ·25AU603 

.. ,: .··,. 
.•.· 

~QCdate 

r h1f 11n(1m 1ciae U11Jm UH I~ I Chtr o n_omu:. ' 

m6~ h~blahr::>"rn'J a 

.· '· 

... 

C:r a n1rt1n r Ndtlr ltUfl Ia 

\ • 
tDr b1 ~ 1la 1~ ILJ«il net} . 1\111111 1M\ U1\ l 0.\ 

r 

1;Jt.JVen1 \e l~\\hJ I \tJfl \ J ... 

: · . 
. • 



• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 
.. . .-··. 

Station # Replicate I :3 Substrate _Type· .. 
ID Date- LJ t\OV 03 Date Collected ·25/H)&lY!) . SCUld '/ .. 

C-r 11 mmar 1 da e I . 

I(} J, {J0CI111P1 a ~~ 

\D ( ~lfOr10tYH)S Hi i !I'\ -tube. 
IAblnb"<; rn 1t1 iMf 

H 
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• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 



• 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Statio # 2.. Replicate # - 2 Substrate Type -
ID Date - y l\lOV 03 Date Collected - z 'i5 AU6-03 n\ ud if l G._\1_ 
~l'!llll( l'l'ime Col:c~•cd O~QC by~ 

~!.F1 ~~~;-;,fill~,~~;c·,:;~;~i·.:l~~.~·,,::,,;;f.~.··.· ... ··••···.· .. ·> ....... ··.· .·. • .. ·.·.·.>: . · ..••....•.... · .:•.·• 

{) l ,aacha e:t·a A lu;~ l.H1 M11Jrn 2~ ..., 
l 

IC h 1funam1rlt1 ~e I 1* 1.m· ·llk{ I \ ~ II 

II Jn\(Mun DE Dterufl !u.rvat _l 
i ~ 

r 

H 1 ( ur1tnea I 1 

,\ r 
l(nfblct jJQ flurY11nea ·itll JKl J ll 

Jt J\!en l 1 r: [2,i I~ ,: \/ ;D 



• 

• 

• 

. Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Station # - 2. Rep~i~ :ate # 3 Substrate Type-
ID·Date- L.\ NOV l)3 Date Coll~vu:d 2'3AU{r63 mucl/c...la'l 

~-· Time reeled - S 1 ~~C by -
...... ~ 

Cor b lcUILi -f-} urn f n eC.& I I 

~Juvenile Brva1v1a 1 \ 

J1J tod g n ea. n 2 

"· 

()Jto&:hat"ia ~~ Uftffi.{U}(ffil 23 
-...$ 

~ li. 

Chi({J(){}fl\.tdL1.E: nu L{ 

t\\efn:ltl'Jd e. l ' 
I 



• 

• 

• 

Station # - '3 
ID Date -5 NOV 0_3 
ID By-

IOittJnchcleta A 
..J 

t\l ernat ar11 

lr h1rnnonlida fj 

H1ftJd1nea 

. Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet · 

Replicate W: . !Substrate Type-
mud Date Collected- ZlAU'l-03. 

:J[ime Collected -

~ . ··~ 
: : • <. ; ~ :. • ' - - ' < • ' • ' 

1u.rt Jtn ~ * li:t 
vf ~ f' w .. ~ "' lJ ~r 

IU-t' ~mlJ.fr 1M 

m '" 
~ 

t 
I; 

J ~ 

1 ~~ 

~\ 3_ 

tm\JJ'i:Llm _2_j 

l 

-'._ 

i({')rbln Jlu .P lvry;. r~ea t* q . 



• 

• 
: 

• 

Station#- 3 
ID Date.- 5 t\\Q\}(}3 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Replicate # - z. Substrate Type -

Date Collected- 21 AU6-03 rnuo 
~";.·,tc - ~~ct~e.-
Cor bicutll + lum 1nea: l\ 2. 

Ql,aothaeia A u.ff J.H1 11 l2 ...., 

H n'ud 1nt-r~ n 2 

I C hlrtJnc:,rtl 1 d u e lm1 5 



:·. · . •• 

• 

• 

Matteo Iron and Metal 
Bent he Macroinvertebrate 

·Inventory Data Sheet 

Stati # .3 ~icate#. 3 SuL~u at~ Type -

rnud 110 [)ate 5 l\\OV D3 · · Date Collected- 2t AiJ&D3 

~~ 
0 \ llln rhnP_-ft1 ~~ . lJ.t\ Vttl \ u 

. ....J 

I{· h I (tJ ne)_m t d llC_ Mil\\ Cl 

I Cor b1Lula f J Umillfd l 
' 

. 



• 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Station#-. _Lj_ Replicate # · 1 Substrate Type -
mud ID [)ate- 5 NOV 0.3 Date Collected -21 AU&O~ 

IIDB· ·-r·s~ol~e~te~ 
-''""'"'······ . . ll'\1:''£. ' .· . 

Corbiruiu +4um:nen l 1 

llH t ll ac::.ha e1t1 A I 1 .,. 

lth I f/J(ll)fY1 :ria f IAA l ia 

: 



• 

• 

\ 

• 

. · -~ . ·• . 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

I~Lauuh #- 4 
.. 

Replicate# 2. !Substrate Type;. 

mud IODate- 5 W0\103 Date Collec;ted 21 Au&r\'\ 
,~~tl.f •~> I Time Cdllecllid iii" 

••••• : •••• ., •• 1 ·,;;.~···· -

:_;-~~: .. :~;: .:~ :. : : ~-:-: ,, .... ; .. < . ~ . 
itJhaochc,e1u A -: lfmtwr tn 13_ 

..} 

Ch 1(6rlf}rYI 1 ri!f e l~Rf 5 

__I_ 

-~ . 



• 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

· 1 ~u:mv· .. # · '-F , Replicate # _3 · Substr_'!te !Type -

liD Date-: _J:) t\\dV£1~ D~te Coll.ected- 2J AU&D3 IHVQ.., . 

. . 

l I 
.. J. 

·c hrronarYHcluf' II 



• 

• 

• 

Matteo Iron and Metal 
Benthc- Macr~invertebrate 

hwen.tory Data Sheet 

stcitivu # ~: ·~-· Replicate# Su~~u em: Type 

ID Date ~ 5 kiOV 03 ' Date c llt:~tt:d -21 AUf"r6 3 cIa v I mud 

011 {jnchne1a ·A - .· 
..J 

,' 

IC hi((Jnumtria e 

~l(fJrltneG 1 

-~-

{)I 1 aor hQeie ~ 

.. 
' 



• 

• 

• 

' ~,' 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Station#- S···· ·I Replicate.#- 2 Substrate Type-
liD Date lo NOVll3 · !Date Golle,ct~d ~ 21 J\U6tJ'1 G IG...v/muat 

. :::~ -

I tll J{]tJLhlle-ra A IU11 \ (o 
J ··c. 

... 
.. 

th ,rfinnf'Y11 r-ta ~· [IJ.ITIJH' Lfff I \ 1'1 

... 

OI!GOc~hG e:tG F~ mtl . 5 . ,._; 

f .· 

,( nfa l C\J \ C\ A{ Hl'\\~ I J -

~· 0 g? ... ·'·,·~:::: .. :;;::.~.-r-· .. -.<~::;;.:-~:~~;~~ . _.r~··· ·,""' .... 

<~-c~~ -r· ~: i -~ ........ ·_ ..• --· 

' 
.. 

loS <z'=\i'l~~:; V.k~~ l ;--: • -:··~"'1 
) .. 

. 

Jef+ 

< 

;::\lt'. 



• 

• 

• 

Matt~o.lron·andMetal 

· Benthc Macroinvertebrate 
lnveh~ory.Data Sheet· 



··Matteo Iron and Metal 
.. ·e~ntht M~croinvertebrate .· .·· 

• ·lnver1tc)ry_ Data She~t · 
>· ... <,' ' .. . . 

Stati #- 'Ia ·IReplic~te.#.i I ·. SubstrateType-
ID Date - In NOV O.?J . !Date Cc)l!ec:ted 2/AUG-(13 mud.. 

. 

C h Irnnam1d.ae l* J;H1 U.\'\ U{1. 2'-1 
.. ... · ·Ill · 

.. ... .. .. 

0 lit!() c ha efu A IJ-\{1 1\1 ~-
.J 

1 

• 
10 l1 GC>C fYie1Ci r-s (' L 

-._) 

• 



• 

• 

• 

Station 1- _ 0 
ID Date- ~NOVQS 

---- Matteo Iron and Metal 
_ Benthc Macroinve'rtebrate 

-_ lnve~tory _D~ta Sheet-
. . . . . · .... ' . 

·Replicate·# z ·.· ." Substrate TJpe -: 
Date C~ll¢~~~ ... -1!_~~(13 . "\ - rr u _::_ 

·. 

__i_ ·~ 

ChJrr~nom1cJa_~ · .. JIM' _illt-~ ~~ . lB 
"· ' '_ .. ~· 

. .. / 

(1\\er.t>(~o. A 1M-LU11JlliJH\ ill\ 2:1 
J ll 

.. 

" 



• 

• 

• 

Matteo. Iron and Metal .. 
B~mthc Macroinvertellrate ~ · 

Inventory nata Sheet . 

,StaU #- In Replicate# 3 · 
1
Substrate Type- .. 

ID Date- b t\JOV03 I Date CQIIected ;::) .·~~ I rYiud .... · 

10 lu::;ochueta A 

·2 

. ' .. 

Ol1r'rx horla 6 \ \ 



• 

• 

• 

Matteo. Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data She_et · ·· .. 
. ; .. 
. · :· .. 

!Station#- 1 Replicate·# .;. I . · Substrate Type - · · . ·. · · .. ·. · 

Sl trnud_~6fcla.L ID Date -It; fJOV 03 Date ·collt:'-'Lt:d '2'7 AU&03 

~cted- ' ... J ... ····. ~~<late • ~ ) 

., .· ' . 
.. 

t . •, '• 

Ch 1 rrJmrirrltda -e. . \\ \\ -~ 
··· . .. 

' . . , 

. 

d 

0 II GOChae·i"t:A A J\\[ 1lli (\\ \ . •:I Lt 
v 

O),oocJICJe tc _D } 1 
,_.J 

., 
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• 

• 

IStatiun# • ~ 

Matteo Iron and Metal 
Benthc M~droinvertebrate 

Inventory Data Sheet 

Replicate # - ' 2.: ·. su-51~~~03/tr~~: Date Collect~d 27AiJ&(J3 ID Date- &) kiGV 03 

-'~~:~~ ITime r . ~- 093 . ~;.- •l f~ - .• •; . 

ill1 (\0 chtJe-i'-{1. A 1Ht U1f _U11' ·. U11 21 .. · 

J 

' ... • 

: .. . 
. .. 

( h I { t1()() tY1 i t··Ja f lmlll -~ 

-· 
. ·· .. . .. 

lJj ( L::! ( (;I() I It .1rn 1 nee f .· \ 
. 

0 !1 Gc)C he P"'ttl .S II\\ ....:_'3 
'-..} 

. .. 
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J 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

\ 

\\\ 

I 

', . 
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• 

• 

!Station# '8 
ID Date-~ 1\!0V 03 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

lnventqry Data Sheet 
' 

Replicate # - l 
s~~"~~~~T~~~ • Date Collected - ~· · d-5 ~·(}3 

C (}( l~ 1 { u\a + lurrrrV'( I 1 ., 

0 l iLTO( t)Ge.ia A IIlli/ (-, .... 

C h r r a nor,-.. ~ 1 {/(j e U1i 5 

&6rY'i! ;() / i/'LJ · I I 

CJ 11 Gc;c r¥:..Je·rc:t B ~ I . 
i 

·..._} 
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• 

• 

IC!' ..... :.In# 
I..;Jlc:lliV f{ 
ID Date :- C:, .1\J l'lV 01 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Replicate# 'A. Substrate 
Date Collected <3 ·JS'~ rn uc\ 

-
·. 

~;_w ITimeCon~~·~~ 

·-~. 
r-1 \ 

l\J\ t\l\\OY1\IC}t\-e Mn \\ ---~ 

• 
· ()\\C\o()-;":C\f:ll\ A .l\\\. \\\ <[ 

J 
\ 

( OfDI ( \) \ (}\ -(\~\c-A. fl( ...-~ 
I 

Olt .. r;nrJYle'1·t; r:~~, \\ ~ 
"..J 

-



• 

• 

• 

Station#- <i) 
ID Date-~ t-JQV ll3 
liD B~ ·:c +-

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Replicate # - Q_ Substrate Type -
Date Collected -~63 n1ud 
TimeC•IIe~::~ 

,,~;"~'/['!!:":·:. ,.,,, ' .. · . ;< • • • ··. . • . . •• ' • ' • 

Cothtrula ftur(Hnrc I l 

.. 

C h1 r·onurr1ida e _lli[Jl ]_ 

()J iCIGCtJC:? eiG A lml s .._., 

I()} 1(1CiCt?.:} e "lG f.:S l l 
• .. ~' 



• 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Station # - (..1 I Replicate # \ Substl"'flte Type -
ID Date - r;_. .... Nov 03 Date Collected - q .. ;;., .. o3 MIJd 
~~ii\SYl~ litime ynected- t~G by-. . .. QC date-
~,',,''','' ,,',-

2 

/{o 
J 

I 

\ \ 



• Station#- q 
liD Date- G_Nov OJ 

. 

' . 

Ull ~rlht!t-::-1'~ 
v 

I 

Corhcu t <t 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Replicate# ,)_ Sub~tdte Type -
Date Collected - ?$ .. jb·03 (r1U . 

. 
M .~ ..\ffi H\ 

\ 



• iStatio #- l1 
ID Date -:(o_~\1 V., 

()\ Y~nL~\t\-r,t (A 
..... 

J 

\ 

r '~ro~c.\J' (}... 
'-'· 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Replicate # - . _3 Su~~1te Type -
I Date Collected - <6 ~ '"03 

JJ.tr Ufl \ \ 1\ l L.1 
, 

1\ 2: 



• 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Station t#- 10 I Replicate # - I Substratd Type -
ID Date - bNGv 6 3 . Date ColleCted -2fLLAUfrD3 5~f) il.\ 

~~ 
r n ( b I ll JIG+ I Ufnlrlf'Ci 

lf) IIC()rhoe--ta 
....) 

IC h!fun('Jrn~clc < 

. 

~? 

! 
f 

I l 

i)(J 3 

H 2 



Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet •• !Station# \0 . Replicate # _2_ Subs!r~.;r Type -
ID Date - b ~IOV 03 Date Collected - 2 fo At.Xr03_ <~J.'~ 

rnrt)JLukJ f Jum1r"1eG. J.rtf 5 

l\1 !GOl"Tv.e-tLt A IIJ.\1 H \1 q ._, 

C h 1 r(j(Y)rY1 1da f ,LHi [! \\ s 

• kn;· :.r~:dr ... l.\.t1+h u ( i c!c:i (::: lt \. 3 
' 

~ 

• 

:.· ''! 

:,;·. '. J 
.. 



• Statio1 #- \0 
ID Date- G7 NCJV03 

J \ 

\ 

( 1~~\0\'n~\r\oP 
v 

.\ ~ 

~\~vri~ 

• 

• 

Matteo Iron and Metal 
Benthc Macroinvertebrate 

Inventory Data Sheet 

Replicate # :- 3 Suu~S~~J{fe - .... 
Date Collected ·2hAU603 

. ~. 

~ \\l cr. ·.,·, 
", ·. 

-.. 

\ l · ... 

. 

.., 

., . 

. 

'• 



The Louis Berger Group, Inc . Final Aquatic Biota Study Report- Mat1eo Iron and Metals, West Deptford, NJ 

• 

• 
Appendix G 

Statistical summary of benthic macroinvertebrates collected in the study area 
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ACC.NO. 

31-IA 

SITE 

I DIAGNOSIS 

Hessian Run 

Trematode metacercariae 

NEW JERSEY DMSION OF FISH AND WILDLIFE 
OFFICE OF FISH AND WILDLIFE 

HEALlH AND FORENSICS 
DIAGNOSTIC CONSULTATION REPORT 

LOCATION 

Matteo Site 

by Edmund Washuta, Principal Biologist (Fish Pathology) 
-----------------------------

LATITUDE- LONGITUDE 

DATE 

03-Sep-03 

Fish from the Matteo site were examined at the request of Nancy Hamill, Ecological Risk Assessor in the Bureau of Environmental Evaluation and Risk 
Assessment. DEP. The site is under jurisdiction of the Site Remediation Program (SRP), Bureau of Case Management; Case Manager is Larry Quinn. 

Fish were collected and submitted for examination under the direction of Rich Harding (973-678- 1960 x 451 ). Collectors observed unusua l swimm ing behavior, 
exophthalmos, and skin lesions on mummichogs and to a lesser extent on banded ki ll ifish (Fundulus diaphanus). Only mummichogs (Fundulus heteroclitus) were 
submitted for examination. 

Site History (provided by Nancy Hamill): 

Matteo Iron & Metal Site, 1708 US Highway 130, West Deptford, Gloucester County 

The Matteo Iron & Metal Site is 80 acres in size, with the majority of the site unpaved and heavily wooded, with a sli ght slope toward the west/northwest direction 
of the Hessian Run and Woodbury Creek. These creeks are associated with extensive freshwater tidal marshes that are regularly flooded by daily tides. The site 
operated as an unregistered landfill,junkyard, and metal recycling facility between 1961 and 1968. A "sweating fire box" was used to melt lead battery terminals 
for lead rec lamation until 1985. In 1972, NJDEP first observed landfilling of crushed battery casings in an area of wetlands adjacent to the Hessian Run and 
drums of hazardous waste throughout the property. Lead up to 20,000 mg/kg has been detected in sediments adjacent to the site; surface water concetrations of 
lead exceed the NJ surface Water Quality Standards. Currently, Matteo operates a recycling and junk yard operation. 

As a frame of reference, SRP uses a sediment screening criterion for lead of31 mg/kg; above th is, there is potent ial for adverse ecologica l effects, and further 
investigation is needed. Sediment concentrations at Matteo ranged from around 100- over IOOOmg/kg. 

Lesions observed on the fish examined from the Matteo site were the result of infection with unidentified trematode metacercaria. Other parasites fo und 
(Phagicola diminuta and Eustrongylides larvae) did not induce any gross pathology. Some of the lesions observed at necropsy may have been the result of 
handling during co ll ection and transport. Bacteriologic exam ination revealed a systemic bacteria l infection with Aeromonas hydrophi la in one of nine fish 
examined and was not considered to be responsible for the external lesions observed. Neither exophthalmos nor erratic swimming behavior was seen in any of the 
fish examined . 
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ACC.NO. 

31-IA 

04-Sep-03 

04-Sep-03 

04-Sep-03 

04-Sep-03 

04-Sep-03 

04-Sep-03 

04-Sep-03 

heteroclitus 

Fundulus 
heteroclitus 

Fundulus 
heteroc I it us 

Fundulus 
heterocl itus 

Fundulus 
heterocl it us 

Fundulus 
heteroclitus 

Fundulus 
heteroc I itus 

Fundulus 
heteroclitus 

002 

003 

004 

005 

006 

007 

008 

NEW JERSEY DMSION OF FISH AND Wll..DLIFE 
OFFICE OF FISH AND Wll..DLIFE 

HEAL Til AND FORENSICS 
DIAGNOSTIC CONSULTATION REPORT 

2.9" 

3.3" 

3. 1" 

2.5" 

2. 7" 

2.7" 

2.3" 

7.8 g 

4.3 g 

3.7 g 

4.8g 

Gross- Red, intlammed area on opercu lum on right side, left normal in 
appearance. 
Wet micro- Trematode metacercariae in scrapings from opercu lar lesion; 
spinedbody, OS and VS unarmed; encysted trematode metacercaria abundant in 

identified as Phagicola diminuta 
- TSA slant from kidney- no growth at 72 hrs 

ross -Pink lesion in opercular region between operculum and preoperculum; 
le area with some scale loss on left side of body. 

micro- Trematode metacercariae in scrapings from operculum (as 
lr!e•<r•·ih••tl above); moderately heavy infection of gills with Phagicola diminuta 
l mo•to.•Mo'o.i•~· single Eustrongylides in body cavity 
IR!Irt•"ir.l nc•v- TSA slant from kidney- no growth at 72 hrs 

- Pink raised area on operculum 
micro - trematode metacercariae associated with opercular lesion; 

lm,:xJe:rately heavy infection of gills with Phagicola diminuta metacercariae. 
- TSA slant from kidney- no growth at 72 hrs 

- Pale, rough areas of scale loss on back; red lesion on operculum 
micro - No siginficant amount of bacteria or fungi present in smears from 
areas on skin; trematode metacercaria present in red opercular lesion (oval. 

ined cuticle, aspinous OS); li ver pale; heavy infection of gills with Phagicola 
minuta metacercariae. 

- TSA slant from kidney- growth in 24 hrs at 25C- oxidase 
gram negative, TSI A/A, identified as Aeromonas hydrophila 

-pale lesions on skin 
Wet micro -no parasitic , bacterial or fungal involvement in skin lesions; 
Phagicola diminuta cysts presnet in gill filaments; single Eustrongylides coiled 
in body cavity 
Bacteriology- TSA slant from kidney- no growth at 72 hrs 

-pa le lesions on skin 
Wet micro -no parasitic , bacterial or fungal involvement in skin lesions; 
numerous Phagicola diminuta cysts present in gi ll filaments; single 
Eustrongylides coiled in body cavity 
Bacteriology- TSA slant from kidney- no growth at 72 hrs 

-pink area on operculum I preoperculum 
Wet micro- trematode metacercaria in scrapings from opercular lesion; 
Phagicola diminuta metacercaria in gills; single Eustrongylides in body cavity 
Bacteriology - TSA slant from kidney - no growth at 72 hrs 

2. I g Gross - pink area on opercle 
Wet micro- trematode metacercariae in scrapings from opercular lesion; 
Phagicola dim in uta in gills 
Bacteriology -TSAslant from kidney- no growth at 72 hrs 



ACC. NO. 

31-IA 

• DATE I Species 

04-Sep-03 Fundulus 
heteroclitus 

• 

• 

RefNo I SEX 

009 

I 

NEW JERSEY DMSION OF FISH AND Wll..DLIFE 
OFFICE OF FISH AND Wll..DLIFE 

HEALTH AND FORENSICS 
DIAGNOSTIC CONSULTATION REPORT 

AGE !LENGTH WEIGHT NECROPSY 

2.6" 3.6 g Gross - pink area between opercu lum and preoperculum 
Wet micro- trematode metacercariae in scrapi ngs from opercular lesion; 
Phagico la diminuta in gil l cysts 
Bacteriology -TSAslant from kidney- no growth at 72 hrs 
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Heeelen Run 211712004 
Fundulus heteroclitus 9:15:59 AM 

heteroclitus) collected on 3 
septem er 2003 from , 
Hessian Run, a tributary to ' 
Woodbur Creek, were 
delivered to the 
Hackettstown SFH lab by 
RTch'HarcrrnQ. 

Collectors had observed 
unusual swimming behavior, 
exophthalmos, and skin 
lesions on mummichogs and 
to a lesser extent on banded 
killifish (Fundulus 
~ia hanus). 

Necros of nine live 
spec1mens was performed at 
the Pe uest SFH laboratory 
on 4 September 2003. 

• • 
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Hessian Run 911212003 [g] 
Fundulus heteroclitus 10:04:50 AM 

Seven of the nine fish examined had a pink 
to red, slightly raised lesion or area of 
inflammation on or near the operculum. The 
two most severe cases involved the entire 
operculum. 

• • 
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Hessian Run 
Fundulus heteroclitus 

More commonly, external lesions 
were a focal area of inflammation 
between the RP~~ and P!~Pll~ 
of the fish. 

• • 
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Hessian Run 
Fundulus heteroclitus 
trematode metacercariae were 
closely associated with the 
inflamed area. In this fish two dark 
pigmented cysts are apparent at 
the base of the lesion; however. not 
all of the cysts containing 
trematodes were pigmented. 

• 



• 
Fundulus heteroclitus 911212003 (g) 
trematode metacercaria 12:26:07 PM ----Photomicrograph of a trematode 
metacercaria from a cyst on the 
operculum of Fundulus heteroclitus. 
These trematodes were "~ilwaysVVV' 
associated with pink-red, skin 
lesions on Fundulus diaphanus and 
were not found on othSr"areasof the 
skin. 
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Fundulus heteroclitus 9t1212003 
treemtode metecercaria 12:33:43 PM 

metacercaria from a cyst on the 
operculum of Fundulus 
heteroclitus. The cuticle of the 
trem~was covered with 
minute spines; however the oral 
sucker was uns ined. 

Morphologically I this trematode 
was not consistent with any of 
the species previously reported in 
Fundulus heteroclitus or 
Fundulus CIT~" 

""~ 

Presumedly I these species of 
Fundulus are not the normal 
second intermediate hosts of this 
trematode. That might account 
for the unusual host reaction 
(skin lesions) to the infection. 

• • 
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9112/2003 ~ 
Fundulus heteroclitus 2:11 :12 PM 

Three of nine fish examined had pale skin lesions 
where scale loss was apparent. Microscopic 
examination of those areas of skin did not reveal any 
parasites or significant bacterial or fungal involvement. 
They were most likely mechanical injuries that 
resulted from collection and handling. 

Bacteriologic examination of the nine fish revealed a 
systemic infection in only one fish . The bacteria 
involved I Aeromonas h dro hila I is a common 
freshwaterirl~t t an can i nfect and cause 
disease in fish under conditions of stress. Stress 
associated with collection I handling I and transport 
may have induced the infection in this case. 
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911212003 [g) 
Phagicola diminuta 1:44:22 PM 

-----.-- & 

Gills of all nine fish examined had 
moderate to heavy infections with 
trematode metacercariae. The 
infection appeared to elicit little or no 
host response despite occupying 
much of the respiratory area of the 
gill filaments. 
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911212003 [g) 
Phaglcola diminuta 2:44:02 PM 

Cyst containing a trematode 
identified as Phagicola diminuta; 
arrow points t'Otfie.Sprne d ora 
sucker. 

~~&~.~ ~which has also 
been reported as Ascocot le 
an rense I is a common parasite of 
cypnnodonts (including Fundulus 
heteroclitus and Fundulus 
§§)along the Atlant ic coast 
from Connecticut to Florida. 

It utilizes amnicolid snails as first 
intermediatehoSTS, c rinodontid 
fish as second intermediate hosTs I 
and can utilize various ardeiform 
birds or occasionally mammals as 
adult hosts. 

• 
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Fundulus heteroclitus 9t1212003 (8] 
Eustrongylides 2:07:08 PM 

Larval nematodes I identified as Eustrongylides sp. 'Nere found coiled in the 
body cavities of four of the nine fish examined. Infections I in all cases 
consisted of a single worm. 

Eustrongylides is a common parasite of Fundulus heteroclitus in New Jersey. 
First stage larvae are found in oligochaetes; adults develop in fish-eating 
birds I most commonly the great blue heron. Fish serve as "transport hosts" 
for the parasite. 

• 


